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( | О. year ago а young physicist stunned the world with the 
. discovery of a new material that becomes a superconductor 
. —passing electricity without resistance—at ап incredibly high 
" temperature. The potential applications set thousands of research- 
A ers around the world to working feverishly. Their advances in 
"many areas have produced, among other things, this I 

| experimental superconducting motor. What problems 
: remain? Can they be overcome? What are the real : 
— prospects? The story begins on page 54. 2 1726597, 
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Chevy's new 4x4 is off toc 


Four Wheeler magazine has named 
Chevy's new full-size 4x4 the 1988 Мег. 
Wheeler of the Year. 

Not because our big new 4x4 won its 
class at the Off-Road World Championships? 
Or because it's the first all-new full-size 
4x4 pickup introduced in this decade. But 
because the editors of Four Wheeler drove 
it. And loved it. 

You can test drive that same Four 
Wheeler of the Year at your Chevy dealers. 

Do it and you'll feel the winning edge 
in power from a fuel-injected Vortec V6 with 
15 more standard half-ton horsepower than 
Ford. Feel the precision of the standard 


5-speed manual transmission with overdrive. EC 
Feel the ease of shifting on-the-fly with / 
Insta-Trac that's also standard. Feel the smooth М... -- P 
ride of the double A-arm independent front ~~ та 
suspension system. 1 
Test drive a new Chevy full-size 4x4 ) 
pickup and you'll feel quality built to last. 
Quality built to win. Y 
*Race-modified 4x4 sponsored by GM Parts and outfitted with required safety equipment | | 
к 
à" 
ғ» 
4 Lets get if | 
ом | 7. МИ) tabe cid | 
QUALITY eee nen ame : р 
TN уай de 6-year/60,000-mile power- 4 | 
train warranty protection and 6 years or 100,000 miles | 
of body-rust-through protection. Solid proof of the : 
quality built into every new Chevy full-size 4x4 pickup 
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Thé WHAT'S NEW mac 


The incredible developments in 
high-temperature superconductors 
led to visions of ultra-high-speed 
levitated trains and supercomput- 
ers the size of briefcases. PoPULAR 
SCIENCE looks at important devel- 
opments and remaining problems, 
along with rational predictions for 
superconductivity's future. Page 54 


your home 


Our 20-page home-improvement 
special section includes add-ons for 
your house and dress-ups for its 
doors. Six pages of home products 
are also featured. Page 69 


Superconductivity 


APRIL 1988 
Founded іп 1872/Vol. 232, No. 4 


Return 
to Mars 


A beleaguered NASA is accused of 
a lack of vision. And it is being 
challenged by a concensus of scien- 
tists at home and abroad to mount 
a joint American-Soviet manned 
landing on Mars. Page 64 
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Luxury coupes 


The Buick Reatta is $26,000. The 
Cadillac Allanté and the Mercedes- 
Benz 560SL are twice that. Where 
does the money go in engineering 
these two-seaters? And are the ex- 
clusivity and luxury worth the 
price? If you have to ask...Page 40 
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With a set of Michelin XC All 
Terrains, you can take on most 
any kind of road. The good, the 
bad, and the bumpy. 

In places like page 14 (Califor- 
nia's San Diego Freeway, where 
a good pothole is hard to find] 
XC All Terrains deliver a quiet, 
comfortable ride. 

Their unique tread pattern is 
designed to put an end to the 
driveability problem we call 
"chatter. (You probably 
call it something else} 


Road Atlas 
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But Пір to page 57 
(eastern Montana, where the 
roads look more like the Hallelu- 
jah Trail) and XC All Terrains real- 
ly get to show off. Their beely 
block shoulders and self-cleaning 


tread lugs supply maximum traction. 


Come hail or high water. 
And if you're willing, XC All 
Terrains are even tire enough to 
tacke what may well be the 
most punishing driving conditions 
known to man. The 
à. dreaded page 65: .-* 


New York City. 
Not елігі that, XC All Terrains 
are built to last a long, long time. 

After all, they're Michelins. 

Will we ever make a tire tough- 
er than this? Only if they ever 
make a tougher atlas. 


BECAUSE SO MUCH IS RIDING 
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Readers Talk Back 


Fender unbender 


Your January article on shape-memory 
metals was so intriguing that I chal- 


| lenged my son to quickly think of a 


product to make use of this new tech- 
nology. In less than 10 seconds he re- 
plied, “Car fenders!” What else would 
come to the mind of a 15-year-old with 
a typical case of car fixation? But se- 


| riously, imagine the millions of dol- 


lars saved on fender-bender work and 

insurance if one had only to apply a 

little warmth and paint to rectify a 
“meeting of the metal.” 

Stephen L. Cunningham 

Rio Rancho, N.M. 


Mention the concept of a shape-memory 
alloy (5МА)-а metal that springs 


| back to its original shape when you 


heat it—and the first thing you'll hear 
is: "Why not use it for car bumpers?” 


Well, according to the SMA experts, the | 
| ard Muller and Donald Morris | "What 


answer comes down to money. SMAs 
are currently costly enough to make 
products employing large amounts— 
such as a bumper—uneconomical. In 
the future, if SMA production volume 
increases and the price drops (as many 
experts believe it will), larger-scale ap- 
plications may follow. Until then, auto- 
bod y-shop mechanics have little to fear 
from SMAs.—Steven Ashley 


The V12 that never was 


In reference to your interesting story 
“Return of the V12" [Feb.], the mighty 
Duesenbergs of the 1930s were not 
V12s but were straight eights with 
overhead cams that produced a re- 
markable 265 horsepower. Duesenberg 
did make a few in-line 12s, but those 


| were for boat-tailed race cars in 1916. 


John E. Tschopp 
Barrington, Ill. 


I'm sure you've received many letters 
informing you that Duesenberg never 
produced а V12. However, І saw a 12- 
cylinder chassis in Chicago at the 


Auburn-Cord-Duesenberg surplus 
dealer during the early '40s. It was 
supposedly a prototype for 1937 pro- 
duction. The engine was a Lycoming 
V12 like the Auburn, but of larger 
bore. My father bought one of these 
engines for a lighting plant, which 


Address letters for this column to: Readers Talk Back, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We аге 
unable to acknowledge unpublished letters. 
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we used for our golf practice field. | 


Kellogg Huntington, 5an Jose, Calif. 


Packard's symphony 


I read with nostalgic interest "Return 
of the V12^ The thing I remember 
about the Twin-six Packard was its 
"singing" in second gear. I lived in a 
small coastal town 1п Maine and that 
second gear song could be heard for 
at least a mile, depending on which 
way the wind was blowing. It was a 
pleasant sound that told us where its 
owner was much of the time. 

Elwyn Tabbutt, Kissimmee, Fla. 


Killer rad-rays 


Earth's magnetic field is one of our 
chief protections against the highly 
energetic ionizing radiation of space. 
If indeed Earth's magnetic field inten- 
sity drops to zero as suggested by Кісһ- 


Flips Earth's Field," Jan.], then life 
on Earth would be subjected to mas- 
sive doses of damaging radiation until 
the field is reestablished about 10,000 
years later. Generations of plants and 
animals would be subjected to cancer- 
ous mutations and genetic distortion. 
The additive contribution of this ra- 


diation rain down to the mass extinc- | 


tion is evident. 
Steven J. Hoeser, Burke, Va. 


Arthur Fisher replies: This topic ac- 
tually did arise in my interview with 
Muller, but was not addressed in the 
article because it is a red herring. 
Here's what Muller said about it: 
"There's been a great deal of mistaken 
physics concerning this [lethal 
radiation]. When the field turns off, 
then cosmic rays can make it lo the 
top of the atmosphere, instead of being 
bounced off a magnetic shield. But they 
don't make it to the surface of Earth. 
And to see how much more radioac- 
tivity there would be when the field is 
turned off, all you have to do is go up 
to the north magnetic pole and mea- 
sure the intensity there. In fact, you 
would find only a few percent more ra- 
dioactivity there." 


Samurai was stiffed 


I think the review you gave of the 
Suzuki Samurai |“Хо-Еті в Four- 
Wheel Drive," Jan.] was short-handed 
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` THIS IS THE STU! 
· THAT KILLS WATER HEATERS. 


The Reliance Sta-Kleen* 805 gas water heater 


has the cure for killer sediment buildup. 


Sediment inside the 
tank of an ordinary 
water heater can be 
deadly. It destroys 
efficiency increasing 
fuel use. And it pro- 
motes corrosion 
causing premature 
tank failure. 
Sta-Kleen's patented 
self-cleaning design 
creates а vortex o 
turbulence inside the 
tank to prevent sedi- 
ment accumulation. 


` So it takes advantage ЕЁ 


Sta-Kleen 805 is manufactured 
under patent number 4, 505, 231. 


ч 
| 
" | 
7 
L 1 
3 L 


of the economy of gas for years of trouble- 
free operation. Years of more hot water 
for less money. 

And every Reliance Sta-Kleen 805 
comes with an 8-year limited warranty 
on the tank and a 5-year limited war- 
ranty on all parts. 


Z^ RELANCE „27 


—ÓnÓ 9 
ER ОО | WATER HEATER COMPANY < © 

130 Cumberland Street, Ashland City, Tennessee 37015 qu 

For the name of your 

nearest Reliance y _` 4 | 

dealer, just call 2 4 CI 

1-800-365-4054. 
Gas heats water for one- 
half the cost of electricity. 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


Readers Talk Back с 


anü anale The Suzuki should have 
been tested only against the Jeep 
Wrangler; the Isuzu Trooper and the 
Mitsubishi Montero are in a different 
class of 4х 45— more similar to the 
| Chevy 5-10 Blazer and the Ford 
| Bronco 2. But even so, at the track 
the Samurai came in first in all but 
one test. Its gas mileage is almost 30 
mpg—the others barely touched 20 
| mpg—and as far as serviceability 
goes, the Suzuki 15 the easiest car Гуе 
ever worked on. Finally, I bought my 


suzuki for a base price of $6,600, а. 


third less than the bare-bones Jeep. 
Andrew J. Whitten, Tualatin, Ore. 


Destructive interaction 


The item Interactive TV in January’s 
“Electronics Newsfront” inspired this 
fantasy: I am at home eating my sup- 
per and watching the evening news 
on television. A commercial comes on 
the screen featuring a huckster who 
begins worrying me about the conse- 
quences of the food Гт eating: indi- 
gestion, gas, etc. I pick up the 
appropriate gadget and shoot the 
picture of him, causing it to go up in 
flames. The simulated sound of groans 
or screams would heighten my 
satisfaction. 

James L. Vail, Meadow Vista, Calif. 


Did Sunraycer cheat? 


апа Feb. '88] you state that General 
Motors Corp.s solar car set a new 
world record for speed. Sunraycer was 
designed with battery-storage capabil- 
ities, and your article does not spec- 
ify whether or not the batteries were 
removed. If not, then the record is still 


held by Sunrunner, a vehicle that used | 


only its photovoltaic cells to set its re- 
| cord in 1984. 

Kirk W. Anderson 
Rancho Cucamonga, Calif. 


Sunraycer's batteries were removed 
when it set its speed record of 35.22 
mph at the Desert Proving Grounds in 
Mesa, Ariz. 


Understating alarm 


In your February article "Driveway 
Alarm," you mention the Sparton 
Corp. as a manufacturer of such de- 
vices. While it is true that Sparton 
Technology, a division of Sparton 
Corp. does manufacture intrusion- 
detection systems, they are far more 
sophisticated and more expensive than 
the simple $350 system illustrated. 
For example, our systems are sold to 
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| ihe Immigration and Naturalization 


| Service for border control and are also | 
| used at military bases, prisons, and 


nuclear power plants. 
Fred D. Keister 
Эрагіоп Corp., Jackson, Mich. 


Code continuum 


In January's “Shrewd Storage with a 
Trundle Platform," you correctly state 
that the Uniform Building Code re- 
quires 7/2 feet for flat ceilings іп hab- 
itable rooms. However, in rooms with 
sloped ceilings, this height is only re- 
quired in one-half the area. The re- 
mainder can have a ceiling less than 

TVs feet. 
Frank Spaun, Building Inspector 
East Wenatchee, Wash. 


4-wheeling Aerostar? 


In your August 1986 "Automotive 
Newsfront" you wrote that Ford Motor 
Co. was considering four-wheel-drive 
for the Aerostar mini-van іп 1988. 
Every dealer I ask about this has no 
information. How about an update? 
Don D. Frush, Hagerstown, Md. 


Ford says that because the two-wheel- 
drive Aerostar is selling so quickly 
there's no plant capacity for a 4WD ver- 


| sion. The technology is there but it 


could be two years before a 4WD 


| Aerostar is available. Chevy has also 
| In the articles on Sunraycer, | Nov. '87 | 


been working on 4WD for its Astro 
van.—Dan McCosh 


Costly style 
I certainly agree with reader Klabis 
[RTB, Feb.] about the high cost of 


headlight replacement. А replacement 
headlight for my '87 Oldsmobile 88 


cost $75 for the light and $25 for in- | 


stallation. It's about time the auto de- 
signers considered cost in addition to 
style! 

John V. Stinerock, address withheld 


Confused caption 


You ran the picture of our new battery- 
powered portable computer with the 
wrong caption in your February issue 
("What's New Electronics”). Тһе com- 
puter in the photo is GRiD’s 386 sys- 
tem, model 1530. This machine has 
one megabyte (M) of system RAM (ex- 


pandable to 8M), has two 1.4M disk- | 


ette drives, and comes standard with 

a supertwist backlighted LCD screen. 
The price of the 386 is $4,695. 

Bob Goligoski, Public Relations 

GRiD Systems Corp. 

Fremont, Calif. 


Popular 


Publisher Grant A. Burnett 


Advertising Director Jim P. Walsh 
ADVERTISING OFFICES 
NEW YORK 
380 Madison Ave., New York МҮ 10017 
(212) 687-3000 
New York Manager Robert L. Leichter 
Hally Birnbaum, Gregg R. Hano, 
Barbara Jones, Frank Marshall 
Promotion Manager Harry Fleischman 
Senior Production Manager Henry W. Kazmirowski 
Production Manager Joseph W. Clarke 
Makeup Manager Yvonne King 
Assistant Oris D'Amil 
Classified Advertising Director Ernestine W. Grant 
Assistant to Publisher Cindi Di Marzo 
Brenda Charles, Shelby Duncan 


CHICAGO 
875 N. Michigan Ave., Chicago IL 60611 
(312) 337-7717 
Manager Jim King 
Anne Conover, Ed McGoldrick, Sharon P. Hensley 


WEST COAST 

3550 Wilshire Blvd., Los Angeles CA 90010 
(213) 380-1936 

Manager Jacqueline Donnelly Kelly 

Theodore L. Henry, Theresa Thum 


SOUTHWEST 

16990 Dallas Pkwy., Suite 220, Dallas TX 75248 
(214) 380-0416 

Joe T. Kelly & Associates 

Joe Kelly, Harry Weiss 


DETROIT 

755 W. Big Beaver Rd., Suite 420, Troy MI 48084 
(313) 362-9005 

Manager Edward А. Bartley 

Nancy Ludeman 


wy Times Mirror 
м Magazines 
Published monthly by 


TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue, New York N.Y. 10017 


ISSN 0161-7370 


Chairman of the Board HERBERT K. SCHNALL 

President and Chief Executive Officer 
ANDREW J. DEMPSEY 

Executive Vice President / Group Publisher 
JAMES KOPPER 

Executive Vice President/Administration 
PATRICIA G. CAMPBELL 

Vice President and Treasurer MICHAEL HALIGH 

Controller JOHN D. MARTIN 

Director of Manufacturing KIT TAYLOR 

Promotion Director JAMES M. GIRALDEZ 

Research Director WILLIAM H. HUNTTING JR. 

Circulation Director MICHELE JEHLE 

Marketing Director DEB LEES 


PHOTOCOPY PERMISSION: Permission is granted by Рори- 
lar Science * for libraries and others registered with the 
Copyright Clearance Center (CCC) to photocopy articles in 
this issue for the flat fee of $1 per copy of each article or 
any part of an article. Send correspondence and payment 
to CCC (21 Congress St., Salem, Mass. 01970); specify 
CCC code 0161-7370/85/$1.00--0.00. Copying done for 
other than personal or reference use without the written 
permission of Popular Science * is prohibited. Address re- 
quests for permission on bulk orders to Chief Editorial Asst., 

Popular Science, 380 Madison Ave., New York, NY 10017. 


Popular Science * is a federally registered trademark of | 


Times Mirror Magazines, Inc. 


Outboard powered ОМС Boat Group 
packages feature the advanced 


| | |) The propulsion technology of Johnson* or = 
MOTO system is the second Evinrude” engines and Stern drive powered 
essential component in an OMC Boat controls. packages benefit 


к - from innovative 
“lah nson design and the ‚ 
reliability, service- 
ability and corrosion 
protection of 


Group package. Depending upon the type 
and size of boat, the power system may be 
outboard, or stern drive - that is, the engine 
inside the boat coupled to an external drive 
system on the transom. 


In either case, the engine selection has 

been matched to the hull configuration and 
boat weight to provide optimum ride, hand- 
ling and performance. It's the power you 
need for the water action 
you want. 
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ОМС King Cobra? 
powerteams. 


Packages, or CALL 1-800-BOATS-12. 
THE OMC BOAT GROUP /925 FRISBIE STREET / CADILLAC, MI 49601 


І Please send information on the manufacturer's boats that I have checked. Packages | — 
C] Four Winns [] Stratos (оме [] Sunbird (J Seaswirl - жт 2 N 
І We want to provide complete and helpful information. Your answers to n simplified outboard installation at the 
H the following questions will assist us. " dealership. 
[| 1. Is this the first time 2. Do you now own 3. What length boat are | : 
I you have considered a boat? Have you owned you interested in? ї X NECS ОТ 
Я boating? a boat in the past 5 feet | i THE کل‎ жы 
i O Yes O № years”... 10 years? М “сə | ' CR 
i NC a ЧЕГ 
[| Name ^ ч 
|| E ! ` ра 
я Zi қ . P 
- Ande DE  — ae Tap into the Power of OMC, send for free 
i Phone information about OMC Boat Group 
i 
J 
E] 
i 
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package could cost as little as $99.00 per 
month for qualified buyers with a minimal 
down payment. 

Мете using the Power of ОМС to make boat- 
ing more convenient, enjoyable, affordable 


and hassle-free. Tap into the power of OMC: 
CALL 1-800-BOATS-12 


Length: 20'9" Power: 270 НР" 
Beam: 92" Fuel Capacit ity: | 44 gal. 
Passengers: 8 Weight: | 3,786 Ibs.“ 
201 Liberator Performance $26,425* 


Length: _ 20'2" = Power: 150 НІ" 
Beam: — 97" Fuel Capacity: 48 gal. 
Passengers: 6 Weight: 2,550 Ibs.” 
201-PRO Bass Boat | $16,142* 


Length: 18° Deck Width: 28! 
180 | Passengers: 11 (max. 1,890 Ibs.) 
Pontoon Power: | 28 HP 
Bot Fuel Ca засу; б ва]. 


Weight: 1,090 
$5,295" 


Length: 18' lU" Power: 130 НР" 
Веат: 91" Fuel Capacity: 25 gal. 
l'assengers: 6 Weight: 2,710 Ibs.“ 


198 Cuddy Cabin | 811,799" 


ЕЛІГІП 


Length: 20'2" — Power; 175 НР" 
Beam: 93" Fuel Capacity: 31 gal. 


l'assengers: 8 Weight: 3,050 Ibs, 
$14,500* 


“Suggested list price at participating dealers, excluding taxes, license 
fees, destination charges and dealer preparation. 


lohnson* or Evinrude* outboard "Weight including 
boat/metar/traller "ОМС Cobra® stern drive 
ОМС King Cobra” stern drive 


Length: 30'6" Power: Twin 260 НР" 
Beam: 11! Fuel Capacity: 150 gal 
l'assengers: 12. — Weight: 10,962 Ibs. 
315 Vista 


c, Cruiser $73,582* 


Length: 1910” Power: 200 HP’ 
Beam: 100" Fuel Capacity: 85 gal. 


р assengers: Weight: 3.255 165.2 
200 Center Console $18,690* 


— ——d J'JÜÓ€— —À——  — n: EELS —— a е 


L ength: 24' Deck Width: 8” 
240 Pontoon Boat Passengers: 14 (max. 2,500 lbs.) 


) Power: 28 HP" 
і Fuel Capacity: 6 gal. 
Weight 1,610 Ibs. 
$6,995* 


Length: 18'6" Power: 175 HP 
Beam: 88" Fi uel C арас ity: 22 gal. 
Passengers: | 6 We ight: 2,750 Ibs." 
Eurosport I Performance - = 612,599" 


Length: 222 Power: 200 НР 
Deam: 96" = Fuel Capacity: 62 gal. 
Passengers: 11 Weight: 4,250 lbs." 
21 Sable Cuddy Cabin „= uni й $17,200" 


abouts...accommodating cuddy cabin models 
... lively performance boats...live-aboard, 
wide body cruisers... tournament-design bass 
boats...even rugged offshore fishing designs. 
There are more than 1,400 conveniently 
located Four Winns/Stratos/Lowe/Sunbird/ 
Seaswirl professional marine retailers who can 


Length: — 209 Power: 175 HP® 
Beam: 92" Fuel Capacity: 44 gal. 
Passengers: 10 Weight: 3,640 Ibs.? 


205 Sundowner Cuddy 2-2. 
Cabin Pe) 


$19,188* 


Length: ` 19'1" Power: 200 НР! 
Beam: 91" Fuel Capacity: 32 gal. 
Passengers: 6 Weight: 2,415 Ibs. 
189 Fish & Ski ` $15,817* 


Length: 16 Power: 28HP! 12V Trolling Motor 
Beam: 70" Fuel Capacity: 6 gal. 
Passengers: 5 (max. 1,080 lbs.) Weight: 1,122 lbs.” 
$4,995* 

Length: 173" Power / БЕРЕРІ 
Beam: 87" Fuel Capacity: 20 gal. 
ight: 2,425 lbs.“ 


$9,375* 


Length: 1727 Power: | 90 HP 
Beam: 87 Fuel Capacity: | | 
Passengers: 6 Weight: 1,950 Ibs.? 
172 Striker Center Console h E $9,895* 


provide full service, parts and accessories... 
and most importantly, friendly advice and 
encouragement for first-time boaters. Many 
dealers can also arrange for on-the-spot 
financing at attractive rates and terms. For 
example, a basic $8,500.00 boat/motor/trailer 


Length: 19'10" Power: .. 200 HP 


Beam: 100" Fuel Capacity: 85 gal. 
Passengers: 7 Weight: Е 3,305 lbs." 


207 Quest Dual Console 


$20,781* 
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Length: 176: Power 150 HP' 


Beam: 89" Fuel Capacity: " 30 gal. 
Passengers: | 5 Weight: — 2,506 Ibs.” 
279V Bass Boat 614,865" 


Length: 16' Power: 48HP' 12V Trolling Motor 
Beam: өсе 73" Fuel Capacity: Е 6 gal. 
Passengers: 7 (max. 1,310 lbs.) Weight: - m 1,268 lbs.” 
160V Fishing Boat $6,395* 
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Length: 17'3" Power: 88 НР! 
Beam: —— 87" Fuel Capacity: 33 gal. 
Passengers: | | 6 Weight: 1,900 Ibs.* 
SPL 173 Center Console $9,999* 


Length: _ 186” Power: 120 HP' 
Beam: 94" Fuel Capacity: 31 gal. 
Passengers: 8 Weight: 2,530 Ibs. 


18 Sierra II Runabout $10,500* 


BOATINGS ALWAYS BEEN FUN... 
NOW IT'S AFFORDABLE, 
AND HASSLE-FREE. 


OMC, the manufacturer of well-known and complete, water-ready boat/motor/trailer 
dependable Johnson? and Evinrude® out- packages, available through a network of 
board engines and ОМС Cobra? апа ОМС more than 1,400 professional marine retail 
King Cobra? stern drives, has assembled five outlets throughout North America. 


of the best names in boating to offer smart, 


FOUR WINNS is one of America's 
most respected builders of fiberglass 
sportboats, deckboats, cuddy cabins, 
cruisers, performance, bass and fish- 
ing boats from 16 to 31 feet. They build 
boats as if their future depended on it. 
Four Winns, 925 Frisbie Street, 
Cadillac, MI 49601 


STRATOS. Tournament 
design and uncompromising 
quality have made Stratos 
fiberglass bass boats number 
one. That discipline carries 
over to Stratos bluewater 
fishing, fish & ski and family 
sportboats as well. Stratos 
Boats, Inc., 931 Industrial 
Road, Old Hickory, TN 37138 


— 


LOWE. Three generations of experi- 

ence have helped Lowe become one 

of the most famous brand names of 

aluminum utility, fishing and pontoon 

boats in America. It's a high-quality, 
low-cost, hassle-free way to get into 
boating. Lowe Industries, P.O. Box 
989, Lebanon, MO 65536 


SUNBIRD has à philosophy... 

"more power, more performance, 
| more style, more value for your 
investment." It shows in their qual- 
ity sportboat, cuddy cabin, cruiser, 
fishing and performance lines. 
Sunbird Boat Co., 1501 Shop Road, 
Columbia, SC 29201 


SEASWIRL. 33 years of continuous 
improvement has helped Seaswirl be- 
come one of the most successful 


aswirl sport runabouts, cuddy, 
cruisers and fishing boats are synony- 
mous with "affordable excellence." 
Bramco, Inc., P.O. Box 167, 7th & C 
Streets, Culver, OR 97734 


THE AVA BOAT GROUP 
FOUR WINNS / STRATOS / LOWE / SUNBIRD / SEASWIRL 
925 Frisbie Street, Cadillac, MI 49601 


Tap into the Power of ОМС. For more information about ОМС Boat Group Packages CALL 1-800-BOATS-12. 


bison brands west of the Rockies. 


© 1988 Outboard Marine Corporation 
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Length: 16° Power: 70 HP' 
Beam: 86” Fuel Capacity: .. 18 gal. 
Passengers: 6 Weight: 2 2,121 lbs? 
160 Freedom $8,781* 


Length: | 15'6^ Power: 60 HP' 


Beam: 76" Fuel Capacity: 12 gal. 
Passengers: 3 Weight: 1,688 Ibs. 
256V Bass Boat $8,972* 


Length: 14' Power: 14 HP" 
Beam: 57 Fuel Capacity: | 6 gal. 
l'assengers: 3 (max. 615 lbs.) | Weight: |... 425 Ibs. 


140 Jon Boat $1,995* 


Length: 16'6" Power: | 88 HP' 


Beam: 84" Fuel Capacity: 20 gal. 
Passengers: 6 Weight: 1,900 lbs.“ 
SPL 170 Runabout 68,299" 


| Length: 162" Power: ` 90 HP" 
| Beam: | 81" Fuel Capacity: 20 gal. 
| Passengers: 6 Weight: 1,898 lbs. 


| 16 Tahoe Runabout $9,695* 


Length: 16'8" Power: 90 HP' 


Тһе ОМС Boat Group happily presents value, 
variety, economy and kicks in the widest selec- 
tion of powerful, efficient, attractively priced, 
water-ready packages available. Durable and 
practical fishing/utility boats... spacious pon- 
toon craft... versatile deckboats...sporty run- 


Length: 19'8" Power: 175 HP? 


Beam: 92" Fuel Capacity: 27 gal. 
Passengers: 10 Weight: 3,195 Ibs. 
180 Candia $17,215* 


Beam: 85" Fuel Capacity: 18 gal. 
Passengers: 4 Weight: 1,856 Ibs. 
266 Fish & Ski $10,945* 


Length: l4 Power: 14 HP! 
Beam: Е 65" Fuel Capacity: 6 gal. 
Passengers: 4 (max. 715 Ibs.) Weight: | 540 lbs. 
140V Fishing Boat $2,495* 


Length: 173" Power: 88 HP! 
Beam: 87" Fuel Cap acity: | 20 g al. 
Passengers: | 0 6 Weight: 2,025 Ibs.” 
SPL 174 Cuddy Cabin $8,999* 


175 НР: t 


Length: — I7 Power: 
Beam: 87 Fuel Capacity: 25 eal. 
Passengers: 6 Weight: 2,650 Ibs. = 


17 Tempo Runabout $11,900* 


FOUR WINNS 


Four Winns is one of America’s largest builders of 
fiberglass powerboats. They offer 29 models ranging 
in size from 16 to 31 feet. There's something in the 
Four Winns line for every boater...sportboats, 
deckboats, cuddy cabin models, family cruisers, per- 
formance boats, bass boats and offshore fishing boats. 


Stratos, America's leading producer of bass boats, 
offers 24 exciting fishing packages, including 
fiberglass tournament bass boats, family fish & ski 
models and bluewater fishing boats. Each is designed 
to make fishing more productive and enjoyable. 
Stratos also manufactures performance ski boats and 


Lowe is out to make boating more fun and affordable 
with eight specially designed, specially priced alum- 
inum boat packages that include Johnson? or Evin- 
rude? outboard power and everything else required 

to put you on the water. Lowe has been a leading man- 
ufacturer of quality aluminum jon boats, semi-vee 


If this is your year to get into boating, welcome to 
Sunbird, where quality, style and performance 
combine to give you extra value for your investment. 
Sunbird boat/motor/trailer packages cover the full 
spectrum of sportboating...stylish runabouts, roomy 
cuddy cabins, a center console sport fishing model, 


=: _ 


Western U.S. boaters have appreciated Seaswirl's 
unique es to powerboating for nearly 33 years. 
It's one of the longest-established fiberglass boat 
brands in the world. For 1988, Seaswirl offers afforda- 
ble excellence in ready-for-the-water boat/motor/trailer 
packages ranging from the stylish outboard powered 


All come factory pre-rigged with either outboard or 
stern drive power by OMC...all feature a high level of 
standard content. А color-matched, custom bunk, 
Four Winns Sure Load trailer is standard or available 
with most models. 


stern drive runabouts. Stratos fishing packages come 
ready for action, factory rigged on a custom color- 
matched trailer - all you add are the fish. You can rely 
on Stratos for the best in fishing boats... performance, 
safety, durability and fishability. 


fishing and utility boats, bass boats and pontoon boats 
since 1971. The family heritage in aluminum watercraft 
goes back much further. Dianna Lowe, co-founder of 

Lowe Industries, is the daughter of J. B. Appleby, con- 
sidered by many to be the father of aluminum boating. 


and thrilling Eurosport performance boats. All include 
the reliability and advanced engineering of OMC out- 
board or stern drive power. And all come water-ready, 
on a quality trailer, and loaded with popular standard 
features. 


200 


16-foot Tahoe runabout to the quick and agile 20-foot 
Spyder-stern drive sportboat. Quality construction, 
roomy and well-appointed cockpits, outstanding 
economy and affordability...all reasons to make 
Seaswirl your first boat, or your next boat. 


{ 
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Not so long ago, there was опе way to Visit a participating OMC Boat Group Dealer 
buy a boat...the hard way! Pick a dealer... ... Select an affordable, complete, water-ready 
pick a boat... pick a color scheme... boat/motor/trailer package. About all that's 
pick an engine... pick optional equipment... Іей to dois make sure you're ready for re- 
pick a trailer... wait for delivery... pray that sponsible, pleasurable fun on the water. 


everything comes together the way you want. And your dealer can help there, too. 
Now, through the Power of OMC, there's a 
painless way to get into boating. 


BO AT Generally speaking the 

Е boat portion of an OMC 
Boat Group package is much more than a 
bare bones fiberglass or aluminum hull. 
АП the essential equipment is included 
such as, instrumentation, navigational 
lights and fuel tank. 


The idea behind packaging is to be 
complete and convenient. So on many 
packages, equipment you might expect 
to find optional is standard. AM/FM 
stereo cassette, for instance, or insulated 
coolers...even depth finders and 
fishing electronics in some cases. 
at 

Of course, packages 

will differ in con- 

tent, but by and large = 

the package boat provides — — 

attractive styling with special 

colors and graphics, and an intelli- 

gent grouping of popular features at an O 

affordable price. 


TRAILE This is the 
WOA part of the 
package equation that puts family 

water fun within the grasp of millions 
of American families. Towing a 
boat/motor/trailer rig is easier 

than towing a family travel 
trailer. 


Not all OMC Boat Group packages 
include a trailer in the package price. 
Your participating dealer will be able to 
give you complete details on the pack- 
ages that he sells and services. 


Some OMC Boat Group members 
manufacture their own trailers. In 
other cases, trailer suppliers provide | 
product that has been specified for 
the boat packages. 


In either case, you're getting a quality wiring harness, tires and wheels, and 

product, color-matched to the boat surge brakes, when necessary. On 

and motor, complete with lights, boats for salt water use, the trailer 
will likely utilize galvanized steel for 
corrosion protection. 


- Science Newsfront 
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By ARTHUR FISHER 


Living in space 


Four contractors have been selected by 
NASA to "design, develop, test, eval- 
uate, and deliver the components and 
systems comprising the permanently 
manned space station to be placed 
into Earth orbit in the mid-1990s.” 
The task has been divided into four 


| "Work Packages," and Work Package 


One has gone to the Boeing Aerospace 
Co., under the management of Mar- 
shall Space Flight Center. The 10-year 


| contract, worth about $750 million, 


covers the areas shown in the artist's 
concept above: the astronauts' living 
quarters, called the habitation mod- 
ule (top center); the laboratory mod- 
ule (center, below habitation module); 
the logistics module, used for storage 


and transporting equipment and sup- | 


plies (far left); and the nodes connect- 
ing the modules, also used for storage, 
shown at both ends of the habitation 
and laboratory modules. 

Boeing will also design the environ- 
mental control and life-support sys- 
tem, and the thermal control and 
audio-video systems located within the 


mn" 2 ee 


docking with the space shuttle are 
shown on the nodes to the far right; 
so is one of the two cupolas providing 
almost unlimited visibility for extra- 
vehicular activities. 


Packaging Mars 


А striking selection of six views of 
Mars from space and from the Viking 
Lander on the planet's surface is avail- 
able from the Astronomical Society of 
the Pacific. The six color slides are ac- 


companied by detailed captions, a 36- | 


page booklet on Mars, a set of eight 
Mars-related activities, and a reading 
list. Mars makes one of its closest ap- 
proaches to Earth this fall. 

To order the package, send $11.50 
($14.00 outside the U.S.) to: A.S.P, 
Mars Kit Dept., 1290 24th Ave., San 


| Francisco, Calif. 94122. 


| pressurized modules. Adapters for 


Laser pickup 


| А biophysicist at Los Alamos National 


Laboratory in New Mexico has devel- 
oped a method of picking up individ- 
ual living cells without mechanical 
aids. Tudor Buican uses a technique 
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Ап artist's concept depicts those segments of 
NASA's space station that have been assigned to 
Boeing Aerospace to design, develop, and test. 


called optical trapping, in which ei- 
ther one or two laser beams can ma- 
nipulate a cell. А single beam can trap 
a cell within it; the cell will move 
wherever the beam is pointed and will | 
be deposited when the beam power 15 
reduced. With two beams, Buican 
traps the cell where they cross; he can 
then shift the cell to wherever he 
pleases before dropping it, rather like 
a deft wielder of chopsticks. 

Most previous cell-sorting methods, 
Buican notes, could deal only with 
clumps of cells rather than individ- 
ual cells. Techniques for handling sin- 
gle cells often relied on relatively 
bulky mechanical devices. Such de- 
vices required that the container hold- 
ing the biological material be open so 
the manipulator tip could be inserted 
--а procedure that exposed the experi- 
ment and the experimenter to contami- 
nation. But cell manipulation by laser | 
means can be done in an enclosed con- 
tainer as small as a fingernail. 

"This eliminates the threat of con- 
tamination and is ideal for experi- 
ments in space," says Buican. The 
technique is being considered by 
NASA for use in space medicine. 

Continued 
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` MORE FEATURES, LESS MONEY 
-- THAT'S WHY FORD RANGER 
TOPS TOYOTA IN SALES! 


FORD RANGER I$ NOW 
THE NO. 1 SELLING SMALL 
PICKUP." OUTSTANDING 
VALUE IS ONE BIG 
REASON WHY! 

You know good value 
when you see it, right? 
Right! But you're not 
the only smart shop- 
per around. 50 many 
people have discovered 
what a buy Ranger is, 
it's now the best-selling 
small pickup of all. 


A GREAT BUY 
TO BEGIN WITH. 

The Ranger XLT 
looks great. It's built 
tough. And it's fun to 
drive—anywhere. You 
get multiple-port fuel- 
injected power. Wide, 
handsome regular cab. 
Or the even roomier 
Ranger SuperCab. 
SPECIAL XLT VALUE. 

But the buy gets 
even better. XLT Spe- 


cial Value Packagest 
include a list of pop- 
ular features from 
two-tone paint to 


rear step bumper... 
packaged at a 
suggested price 
well below the sug- 
gested price of the 
items if purchased 
separately. 

VALUE THAT TOYOTA 
CAN'T MATCH. 


The box at the right 


compares Ranger XLT 
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Regular Cab with the 
equivalent Toyota 
Deluxe. Look how 
much Ranger gives 
you—from power 
steering to big 
outlined-white letter 
(OWL) tires. And its 
sticker price still 
beats Toyota's! 
Whats more, Ranger 
is backed by a 6/60 
warranty that Toyota 
doesn't match. Small 
wonder it's No. 1! 
6/60 WARRANTY. 
Covers powertrains 
for 6 years/60,000 
miles and body-panel 
rust-through for 6 
years/ 100,000 miles. 
Restrictions and 
deductible apply?” 


COMPARISON 
BOTH RANGER AND 
TOYOTA INCLUDE: 

* Power Steering 

* Power Brakes 

“АМ/ЕМ Stereo 
Cassette 

* Bodyside Accents 

* Sliding Rear Window 

* Cloth Split Bench Seat 

* Carpeting 

° Tinted Glass 

* Chrome Rear Step 
Bumper 

* Chrome Front Bumper 

* Deluxe Wheel Trim 

RANGER ADDS ALL 

THIS—AND STILL 

COSTS YOU LESS! 

* EFI Engine 

“ P215 OWL Tires 

· Tachometer 

* Interval Wipers 

“ Halogen Headlamps 

* Light Group 


LIFETIME SERVICE 


GUARANTEE. 

Participating dealers 
back their customer- 
paid work with a free 
Lifetime Service Guar- 
antee, good for as long 
as you own your 
vehicle** 


*Based on latest available model year 
manufacturers’ reported retail delivenes, 
** Ask your Ford Dealer for copies of 
these limited warranties. 

+Ranger Package content may vary 

by state. 

tBased on manufacturers suggested 
retail prices of Ranger XLT (with Special 
Value Package * 864.4) compared with 
Toyota Deluxe. Title, tax and destination 
charges extra. 
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BEST-BUILT AMERICAN 
TRUCKS 7 YEARS 
RUNNING. 

Based on an average 
of owner-reported 
problems in a series of 
surveys of '81-87 mod- 
els designed and built 
in North America. At 
Ford, “Quality is Job 1? 


FORD RANGER 


BUILT FUN TOUGH 


Science Newsfront Continued 


Fluorescence microscope 

А new kind of light microscope has 
been designed to provide biologists 
with three-dimensional images of 
structures inside living cells. Shown 
below left, the MRC-Lasersharp mi- 
croscope has been developed by the 


Laboratory of Molecular Biology of | 


Britain's Medical Research Council. It 
detects the fluorescence some biologi- 
cal entities emit when they are irra- 
diated with short-wavelength energy, 
such as ultraviolet light. 

Normally а light microscope 
adapted for this purpose would not 
provide sharp images from within a 
cell, because it would pick up fluores- 
cence not only in the plane being 
examined but in those immediately 
above and below. This strong back- 
ground glare would "fuzz" the pic- 
ture. Designers of the new optical mi- 


croscope overcame this problem by | 


using a "confocal" approach: А single 


| point only is illuminated by laser, and 


only fluorescence from that point is 
observed. 
Medical researchers can attach this 


| optical system to any standard light 
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Council relies on detecting fluorescence to image cells. 
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microscope. Computer software devel- 
oped for the system allows it to pres- 
ent simultaneously on a screen a se- 
lection of images from different cell 
planes. (In the photo cells from a leu- 
kemia patient are on the screen.) 
These multiple images can then be 
combined, in the manner of pictures 
taken with a CAT scanner, to make a 
three-dimensional image of the cell. 


Moth calls 


There are some 3.5 million honeybee 
colonies in the United States and they 
do a lot more than produce honey. The 
busy bees are crucial to the pollina- 
tion of crops worth $20 billion a year. 
Among the many threats to honey 


| bees (they include insecticides, mites, 


bacteria, and viruses), and thus to the 
nations food supply, is the Lesser Wax 
moth, which invades hives and de- 
vours the wax combs on which the 
bees rely. Moths invade most hives 
during the summer, a time when the 
bees can keep them under control. But 
the eggs the moths lay hatch into lar- 
vae in empty combs stored during fall 
and winter months. 
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In the photo below, Dr. Hayward С. 
Spangler, an entomologist at the Ag- 
ricultural Research Service's Carl Hay- 
den Bee Research Center in Tucson, 
Ariz., is inspecting a comb devastated 
by the Lesser Wax moth. He has done 
something ingenious to cope with the 
threat: invented a special receiver, 
using about $35 worth of electronic 
parts, that tunes into the nightly mat- 
ing calls of the moths. It seems the 
moths broadcast on a frequency of 100 
kilohertz. Beekeepers could aim the 


| detector at the entrances of hives to | 


tell whether they are being invaded 
by the insects. “If we don't halt mat- 
ing,” says Spangler, “moth offspring 
could devour the wax combs that bees 
need to store honey. Sometimes moth 
larvae even chew into the wooden 
frames that hold the combs. The 
moth damage must be repaired before 
honeybees can begin anew their crop 
pollination.” 


Cut yourself? Rub on catfish 


A mysterious gel-like substance se- 
creted by a Persian Gulf catfish has 
remarkable healing properties, accord- 


Continued | 
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А new microscope designed by Britain's Medical Research А Agricultural Research Service entomologist inspects a 
honeybee comb that's been ravaged by the Lesser Wax moth. 
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PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


Electronics and computer equipment can be 
state-of-the-art today. And ready for the garbage 
can tomorrow. 

Demand for technology is changing that fast. 

And the people who can stay on top of it can 
write their own ticket in this world. 

Thats the beauty of the Air Force. 

We can put you to work with technology that 
you may not read about in magazines for years. 
We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 

If you attend college, we'll pick up 75% of 
your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 

What does all that mean? 

It means theres no telling where technology 
Is going in the future. 

But with Air Force training, you've always got 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAE 
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ing to Richard S. Criddle, a professor | 


| inthe department of biochemistry and 


biophysics at the University of Cali- 


fornia, Davis. For the last five years, | 


Criddle and J. M. Al-Hassan, a bio- | 


chemist at Kuwait University, have 
been dogging the saltwater catfish, 
Arius bilineatus, which scavenges the 
mud bottoms of the Gulf, grows as 
much as three feet long and bristles 
with venomous spines. The research- 
ers have collected samples of the sub- 
stance by scraping slime from the fish, 
which secretes it when frightened or 
injured. Criddle's curiosity was orig- 
inally piqued when he heard Arab 
fishermen in the Gulf say rubbing cat- 
fish on wounds hastened healing. 

The catfish and some of its saltwa- 
ter relatives are equipped with spe- 
cialized glands near the skin surface 
that seem to serve as a kind of first- 
aid kit. When triggered, these tiny 
pouches secrete a whitish gel-like ma- 
terial containing a remarkable mix of 
ingredients that is still under inves- 
tigation. Among the chemicals so far 
identified are: a protein that assists 
blood coagulation; a compound that 
helps seal blood vessels near an injury; 
antibiotics; a mysterious something 
that turns on the production of pros- 
taglandins, which regulate cell move- 
ment and control inflammation; and 
a highly concentrated dose of a lipid 
molecule called platelet activating fac- 
tor, which directs the production of col- 
lagen, a tissue-repairing "glue." 

In laboratory tests, the gel has cut 
by two-thirds the healing time for cuts 


| in mice, rats, and rabbits, says Crid- 
| dle. No formal tests on humans have 


yet been carried out. But Criddle says 
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Twin-wind-tunnel facility at 
NASA's Ames Research Center 
is world's largest. It will test ro- 
torcraft, transports, the shuttle, 
and the aerospace plane. 


he has successfully anointed himself 
with the gel whenever he has suffered 
cuts and bruises while scuba diving 
in the Gulf. Although it is improba- 
ble that there will ever be a market 
for catfish gel itself, Criddle says, the 
strange substance might serve as a 
model for the synthesis of medica- 
tions to help those with faulty heal- 
ing systems. 


Monster wind tunnels 


The world's two largest wind tunnels, 
part of a single facility named the Na- 
tional Full-Scale Aerodynamics Com- 
plex at NASA's Ames Research Center 


in Mountain View, Calif., began oper- | 


ation last December. They will allow 
full-scale testing of advanced U.S. air- 
craft as large as medium transports, 
and large-scale testing of such high- 
speed craft as advanced space shuttles 
and the planned aerospace plane. 

The diagrams above show the layout 
of the twin-tunnel facility, which is 
powered by one set of motors and drive 
fans. The air intake for the larger tun- 
nel is 360 feet wide and 130 feet high. 
The small diagram shows the airflow 
pattern. When the smaller 40-by-80- 
foot test section is used, tunnel air cir- 
culates in a continuous loop. When the 
larger 80-by-120-foot test section is op- 
erating, air is pulled in through the 
inlet horn, flows down one side of the 
loop, then back to the outside. 


The larger diagram shows, in cut- | 


aways, the two test sections with air- 
craft in place and the 130,000-horse- 
power tunnel drive fans (center). The 
fans can create wind speeds up to 
115 mph in the large tunnel and up 


to 345 mph in the small one. This is | 
the speed range needed for the anal- 


ysis of the critical takeoff and land- 


| ing phases of flight for many kinds 


of aircraft, including rotorcraft and 


short-takeoff and landing, or STOL, | 


received approval from the Food and 


Drug Administration to begin human | 


testing of a new "Roto-Rooter-type" de- 
vice to clear clogged arteries. Dr. Rich- 
ard Stack, of Duke's Interventional 
Cardiovascular Program, says the tool, 
known as an atherectomy catheter, “is 


quite a unique design that we hope | 


will make a significant change in the 
way we treat this problem.” 

The catheter uses a tiny cone that 
spins at 700 to 800 rpm to plow 
through plaque—the yellowish fatty 
deposit that clogs and sometimes to- 
tally blocks arteries. The metal cone 
is notched with triangular openings 
that have razor-sharp edges. Once 
these slice through the deposit, the 
plaque is sucked out of the body 
through the openings. Power to the 


“rooter” is trigger-controlled by а. 


hand-held gun, and the process is 
monitored via X-ray screening. 

Preliminary tests on the leg arter- 
ies of 20 patients have been author- 
ized. If these tests are successful, the 
device will be tried on patients with 
blocked coronary arteries. 


Way-out galaxies 


Using a new infrared camera with | 


| planes, as well as shuttles and aero- | 
| space planes. | 


\| Arterial Roto-Rooter 


| Physicians at Duke University have 


more than 4,000 heat-sensitive detec- | 


tors, University of Arizona astrono- 


mers have found what may be galaxies | 


in the process of rapid star formation 
more than 17 billion light-years away. 
"These may be way beyond the most 


distant things people believe are gal- | 


| axies, said Richard Elston of the 
| Steward Observatory. The objects may 


in fact be farther than the most dis- 
tant quasars yet observed. 

The discovery was made with Stew- 
ard's 61-inch telescope in the Santa 
Catalina mountains north of Tucson. 
It had been fitted with an infrared 
camera whose heart is a grid of 64 by 
64 heat-sensitive detectors arrayed on 
a Vs-inch-square mercury-cadmium- 
telluride chip. With it, Elston said, the 
astronomers were able to accomplish 


in one night what would have taken | 


4,000. nights in 1985, when single- 
element infrared detectors were the 


| best available. 


_ Yamaha Terrapro owners 
. find happiness right in their 
| own backyard. 
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voting the back, we just To paraphrase an old saying, 
4 11101 “Tt takes a heap of mowing to make a 
Үл ойе who б mu house a home? 

"hu ERIS н Also a heap of spraying. And haul- 
ing. And who knows what all. 

То handle such tasks, insist the 
folks pictured here, you need 
the Yamaha Terrapro. The first ATV 
designed to do all of the above, 
when it's not busy taking you hunting, 
fishing or camping. 

For example, you can attach a 
Yamaha finish-cut mower to the rear- 
mounted PTO (Power Take Off) hook- 
up for a magnificently manicured lawn. 

You can use our rough-cut mower 
to whack away weeds and brush. Or 
a Yamaha sprayer to deliver fertilizers* 
and other liquid assets quickly and 
efficiently. = ЧОНАИШИННЫЫ ane 
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while sitting 


in solid 

comfort on 

a machine 

that's more 

е 5 | ct c аи жб I 
= سوه‎ able an — на 
wes 7 ean maneur eusily around individual fruit — to When the Terrapro's not working, 
555: trees. Whereas anything larger needs alot more: | easy toop- it's playing. 


. тот. And Lean go all day without gettin red. erate than any riding mower or tractor. 
uc eT Goleta, California = After your Тетаргоѕ done a | 
C. a good days work, youre free to use its 

i tough 348cc, 4-stroke engine and 
high- traction, high- flotation tires to 
take you where the fun is. 

But first you need to find out where 
your dealer is. And to do that, you need 


to call 1-800-331-6060, ext. 675. 


YAMAHA 
We make the difference: 


180 day limited warranty. Warranty lerms are limited. See your Yamaha dealer for details. Dress уеп for your ride with a helmet, eye protection, long sleeved shirt, long trousers, gloves and boots. Designed 
Chi, 


for oji road, operator use only. This product 15 to be used by one pon only. Yamaha and the Specialty Vehicle Institute of America encourage you to ride safely and respect fellow riders and the environment. For 
further informalion regarding the SVIA rider course, po call 1-800-447-4700. Do not drink and drive. It 1s Шера! and dangerous. *Warning: Use of certain chemicals may cause injury and property damage. 
4 Read sprayer owner's manual and follow chemical label directions. 


The game of kings... 


now awork of art 


Finely sculptured playing pieces 
of 22kt gold and silver on bronze 


Specially designed board of Nas. 
leather and solid cherrywood. 


The Excalibur Backgammon Set 16 a work of art as 
dramatic as the 5000-year-old game itself. Timeless as 
the magnificently decorated sets — now. in museums 
— that were once the proud possessions of royalty. 
The ultimate expression of imaginative design 
and artistic creativity, this splendid backgammon set 


takes its name from the enduring legend of King 
Arthur and his gallant Knights of the Round Table. 


Crafted to the highest standards of quality. Each 
of the thirty playing pieces 1s a beautifully sculptured 
relief medal portraying an immortal character from 
the golden age of Camelot. King Arthur himself. 
Queen Guinevere... Merlin... Lancelot... Galahad — 
magical names, every one. 

These playing pieces are crafted in 22 karat 
gold electroplate on solid bronze and in pure .999 fine 
silver electroplate on solid bronze. Each one is а work 
of precision and artistr y. 

Richly decorated backgammon board. The im- 
ported backgammon board, too, has been custom- 
designed for this set. Created with all the care 
tradition: Шу lavished on the most elegant furniture, its 
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== == === SUBSCRIPTION APPLICATION -------------- - 


| 
Exclusively from The Franklin Mint. | 
Please mail by April 30, 1988. | 


frame is solid cherrywood and its surface is genuine 
leather — claborately embellished with symbols of me- 
dieval heraldry. In addition, there are two compart- 
mentalized drawers for storage of the playing pieces... 
two leather-cased dicing cups...two pairs of dice... 
and an oversized doubling cube. 

You will receive two minted playing pieces 
every other month. But you will be billed for only one 
at a time — just $22.50 per month. The board and ac- 
cessories are provided as part of the set. 


Limit: One set per subscriber. | 


Ihe Franklin Mant 
Franklin Center, Pennsylvania 1909] | 


Please enter mv order for The Excalibur Backgammon Set, consisting of fifteen 
playing pieces in 22 karat gold electroplate on solid bronze and fifteen in pure .999 
fine silver electroplate оп solid bronze, plus à specially. designed backgammon 
b ard, two di ing cups, TWO Pairs of dice and а doubling cube 

| need send no money now. I will receive two playing pieces every other month, 
but will be billed for just one at a time — $22, 50* per month — beginning in advance 
of my first shipment * pius тү srate ‘ales tax and 


50€ for shipping and handling, 


To play and display with immense pride. Here is Signature 
an opportunity to own a backgammon set like no 
other. А work certain to fascinate anyone who appreci- 
ates the truly distinctive and unique. 

To acquire it, return the accompanying appli- 
cation by April 30, 1988. 


ALL APPLICATIONS АНЕ SUBJECT TO ACCEPTANCE 


Mr./ Mrs. / Miss 


PLEASE PRINT CLEARL'Y 


Address 


City, State, Zip 
85041 - 56 


By DAN McCOSH Detroit Editor _ 
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А low snow-shovel-like nose sets off 


| Pontiac's Banshee, the only front- 


engine rear-drive car in GM's show. 


Is GM serious? 


Visitors at a special showing of Gen- 
eral Motors Corp.s advanced concept 
cars in New York recently could have 
thought they had stumbled onto the 
set of the latest Star Wars movie, as 
each of GM's six car divisions (right, 
six—one surprise entry was from Brit- 


| ains Lotus Cars Ltd., now owned by 


GM) presented its best ideas about the 


| statement its products would be mak- 


ing in the 1990s. 

It was reminiscent of GM’s Moto- 
rama shows of the 1950s, where fu- 
turistic cars teased consumers but 
never saw production. One big differ- 
ence, however, is how far GM has de- 
veloped the power trains for the new 
concepts. Here are the highlights. 


Pontiac’s best foot 


The best example of GM's direction is 
the Pontiac Banshee, a radically styled 


Е а 


— 


D O نس‎ 
Cadillac's Voyage uses liquid-crystal technology to con- 


car that hints at where 
the Trans Am is head- 
ing. Banshee has a con- 
ventional front-engine 
rear-drive setup favored 
by sporty-car drivers. 
Under the hood is a 
high-output four-liter 
V8 engine based on two 
of GM's super-secret 
“Manhattan Project” 
four-cylinder engines. 
The engine features 
cylinder banks formed NES 
from a single-piece alu- 
minum casting and 
doesn't have a separate 
cylinder head. 

The configuration is 
made possible Бу GM’s lost-foam cast- 
ing technology, which involves evapo- 
rating plastic foam configured as a 
foundry mold | April '86]. The advan- 
tage in a single-piece block is gas flow, 
because no cylinder-head studs inter- 
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trol light through an all-glass transparent roof. 
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Banshee's interior seating is designed around a 
straplike back support that latches into the doors. 


fere in the manifold area. The result, 
claim GM insiders, is an engine cur- 
rently testing at 230 horsepower but 
capable of some 260. That output is 
in excess of current four-valve-per- 
cylinder engines, although the Man- 
hattan engine is a conventional two- 
valve design. 

GM has been testing several other 


| new V8s aimed at competing with the 


new generation of small-displacement 
high-tech Japanese V8s, including one 
derived from the Oldsmobile Quad 
Four four-valve block. But the Man- 


| hattan V8 is substantially lower than 


the Quad 8— making installation eas- 
ier under a low hood. 

The Banshees futuristic cockpit has 
a rearview television screen, and a 


projection system displays engine | 


gauges. The Banshee also features a 
Continued 
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buy а Тер. Comanche, load it with. options, an 


Exercise Your Option 


ary pickup when | you can’ 


save up to $1200 in the process. ·. 


к” tion 
Discount Package 
4WD ІРІ 


* Pioneer Trim Package including 
white spoker wheels and P205 black 
sidewall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 

* Tinted Glass 

* Sliding Rear Window 


Save *1200 


Super Option Discount 
Packages with similar sav- 
ings* are available for all 
two-wheel drive or four- 
wheel drive, longbed or short- 
bed, Pioneer, Laredo, Chief, 
and new Eliminator Coman- 
che models. So no matter 
which Comanche you choose, 


Super don 


Super Option 


and . 
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Super Option 


Discount Package Discount Package Discount Package 


2WD ІРІ 


* Pioneer Trim Package including 
white spoker wheels and P205 black 
sidewall tires 

* Power Steering 

* [ntermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 

* Tinted Glass 

* Sliding Kear Window 


Save *1000 


you'll save. And best of all, 
you'll be investing in an 
American legend: Jeep. 

For further information, call 
toll-free: 1-800-JEEP-EAGLE. 


*Savings based on sticker price of 
package compared with options pur- 
chased separately. 

Buckle up for safety. 


2WD JP2 


* 4.0 Litre Power-Tech Six, the most 
powerful engine in its class 

* Manual 5-Speed Overdrive Trans- 
mission 

* Pioneer Trim Package including 
white spoker wheels and P205 black 
sidewall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* Gauge Group 

* Tilt Steering Wheel 

* AM/FM ЕТ Stereo Cassette 

* Tinted Glass 

* Sliding Rear Window 


Save 51200 


4WD JP2 


* 4.0 Litre Power-Tech Six 

* Manual 5-Speed Overdrive Trans- 
mission | 

* Pioneer Trim Package includes white 
spoker wheels and P205 black side- 
wall tires 

* Power Steering 

è Intermittent Wipers 

* Dual Mirrors 

* Rear 5tep Bumper 

* Gauge Group 

* Tilt Steering Wheel 

“АМ/ҒМ ET Stereo Cassette 

* Tinted Glass 

* Sliding Rear Window 

* Conventional Spare Tire 

* Skid Plate Package 


Save *1200 


Only in a Jeep. Comanche 
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Ы Back in the good wire without knocking 
* olddays,they made radios things all out of whack 
м the size of refrigerators. in the process. 

e Ф 
, With enough room between You learn which 

the tubes to pak. " | tools save 
"> a Buick. Ші De. „ you time. 
P Now- 2 i 
L” open the ГА | e NECE deua ы 
^ theres ШЕЯ nur v^ м 
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ten pounds of stuff 


packed in a five-pound box. 

That's when you start Like the way a genuine Weller 
* to appreciate tools like these soldering iron, with its inter- 
- Crescent*needle nose pliers. | changeable tips, lets you 
And thefactthatthey’re switch from one job to the next 
3 made with spring tempered in seconds. 


jaws, machined to exactly one- The same way anXcelite* ОРЕ? | 

* sixteenth-inch at the tips.So combination screwdriver/ ted blade to phillips head to 

+ you can get to that last loose  nutdriverlets you go from slot- hex nut. Without ever going 

| : ———— SO back to the toolbox. 

® What you really learn, 

i though, is that patience is a 

e virtue, after all. 

; And that if you intend 
to keep it, you better be using 

A genuine, American-made 
CooperTools. 

а 

Тһе дін сене u— тА 
j. BREWER-TITCHENER "CAMPBELÉ'COVERT CRESCENT" LUFKIN’ MERRILL ECHO ON e UM QE K.PORTER"TURNER"WELLER" WIRE- WRAPWISS"XCELITE* 


- 


E 
N 


PHOTOS BY GREG SHARKO 


Full-face view of Buick's Lu- 
cerne displays exaggerated 
roundness of its design. Inde- 
pendent climate-control and 
electronic entertainment con- 
trols are provided for the rear 
passengers (right). 


a 
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Aerodynamic styling of Lucerne features rounded corners and a high back. 


Chevrolet's Venture is the 
most realistic of the show 
cars, and likely predicts the 
next intermediate model in 
Chevy's line. 
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radical seating system employing a | 
| band that locks into the door for 


upper-body support. The system allows 
seating to be molded in one piece 
along with the floor pan, but is 
difficult to adjust. Instead, the steer- 
ing cluster and pedals move. 


Cadillac's V12 


The Cadillac Voyáge is the division's 
effort to create a new image of lux- 
ury to overcome its badly tarnished 
one of recent years due to quality 
problems and poor sales of its low- 
volume Allanté two-seater. 

The Voyáge features a high-output 
version of the Cadillac's production 
aluminum 4.5-liter V8, with horse- 
power raised from 155 to 275. Insid- 
ers note that the car also is designed 
to accommodate а V12 engine. Al- 
though GM's efforts to develop a run- 
ning V12 have lagged behind BMW, 
Daimler-Benz, and Jaguar, Cadillac is 
now working closely with Lotus and 
may have a prototype V12 within a 
year. 

Cadillac is also interested in pro- 


| ducing the Voyáge in limited volumes, 


but some major styling concepts, par- 
ticularly the electronically darkened 
transparent roof, are far from being 
ready for production. 


Whether or not the Voyáge makes | 


it to production, it demonstrates what 
Cadillac thinks a luxury car should 
be. Power seats with 20 electronically 
controlled adjustments, four-wheel 
drive, four-wheel disc brakes, and four- 
wheel independent suspension are 
noteworthy technical features. 


| Real-world Chevy 


The styling of Chevrolet's Venture 1s 


so subdued it could be mistaken for | 


one of GM's production intermediate 
coupes introduced this year, which is 
a strong hint it is a sibling of 


| Chevrolet's GM10 car due to debut as 
а four-door this fall. Front and rear | 


lift-off roof panels appear ready for 
Continued 
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Venture's cockpit is inspired by Cor- 


| vette's. Radio is voice-actuated. 
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you'd better have 
. this in your trunk. | 


A flat tire predictor on the dash would be great. 

Something to tell you your tire's about to go flat in 

a rain storm. Or there's a nail just ahead with your 

name on it. Unfortunately, there's no such thing. 

X So until there is, you'd better have Air Supply?. 

The tire sealer & inflator with more active ingredients 

than other brands. It's guaranteed for 2 years 

from the date of purchase. And it's the easiest, 

; quickest, cleanest, and safest way you'll ever fix your 
flat tire. 

1 There are no tools, jacks or spares to fool with. 
just attach the hose to your tire's valve stem, and 

i you re minutes away from getting back on the road. 

| Plus, Air Supply is NON-FLAMMABLE, so it's safe to 

use ала safe to store in your car. 


М But the best part is it seals most punctures 
permanently. And we mean permanently. 

^ Before you take off anywhere, you'd better take 
Air Supply with you. Because you can never predict 
when your next flat will be. 


' Another Quality Product Of The Pennzoil Products Company. 


Automotive Newsfront со 


use, and power is a production-derived 
3.1-liter V6. The Venture shares one 
luxury feature with the Voyage—a 
lower-back massage feature on its 15- 
way power seats. 


Riviera revisited 


The Buick Lucerne is an intriguing 
glimpse of what could be a mid-1990s 
production car—the Riviera. Longer 
than the current Riviera, the Lucerne 
enhances the rear seating with sepa- 
rate climate and electronic entertain- 
ment controls plus more space for 
the extra passengers. The Buick 
effort also uses a production 
3.8-liter V8, four-wheel 
drive, and electronic ride 
control. 


The latent Lotus 


The Lotus "stealth" proj- 
ect as presented was mainly 
an exercise in cockpit technol- 
ogy, with rearview, night-vision, 
and heads-up displays, and a la- 
ser-disc navigational system com- 
peting for the driver's attention. 

Despite the progress dem- 
onstrated at the show, a close 
look at the running gear of these fu- 
ture cars highlights the fact that GM 
is showcasing as “concept” technology 
much that is currently on the mar- 


5. 


petition. The speed with which it 
brings new electronic systems 
and a new generation 
of engines to fruition 
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PHOTO. HIDDEN IMAGE HANS б. LEHMANN 
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ket, some even by its domestic com- | 


PHOTO: HIDDEN IMAGE HANS G. LEHMANN 


Chrysler/Mitsubishi’s new Diamond Star coupe is spied in full dress. 


| ultimately will decide whether GM 


regains a lead in the technology race. 


Shelby goes British 


| Carroll Shelby of Shelby Automobiles 
| (Whittier, Calif.), who has been act- 
| ing as Chrysler’s resident hot rodder, 


recently unveiled a Dodge Shadow 


| with a 225-hp four-cylinder engine fea- 


turing a Lotus-made 16-valve head. 
Twin camshafts operate the valves 


through special low-inertia roller | 


von 


The Lotus 16-valver goes to Shelby, 
tucked into a new Shadow-based car. 


claim, is rounder than its predecessor. 


rocker arms that can withstand 8,000 
rpm, Lotus power-train engineer John 
Furniss told European Editor David 
Scott. The engine also features 
distributorless ignition and Bosch 
multi-point fuel injection. Chrysler 
electronics control a new variable- 
geometry turbocharger that reduces 


lag. The Lotus-Shelby four-cylinder | 


produces 225 pound-feet of torque at 
3,200 rpm. 

The new Shelby engine settles some 
arguments about which of three 16- 
valve projects Chrysler will use for its 
mass-production cars. Chrysler now 
intends to develop its own heads for 
future use, with the Lotus engine re- 
stricted to particular Shelby projects. 
Shelby will also offer a special 600- 
hp racing engine in another Shadow. 


Diamond Star peek 


Chrysler Corp.'s first 16-valve engine 
will be the result of another joint 
venture—this one with Mitsubishi. 
The upcoming Diamond Star coupe 
will be sold in both Mitsubishi and 
Chrysler versions and will be built in 


| a US. plant run by Mitsubishi. It is 


anticipated that a two-liter 16-valve 


| engine similar to the one in the Mit- 


subishi Galant will power the coupe. 


- | After the K comes A 


Chrysler's workhorse K-body sedans 
will get new sheet metal next year— 
although this spy photo (left) demon- 
strates that styling changes are sub- 
tle. More important, say insiders, is 
the program to reduce engine noise 
and ride harshness with a chassis de- 
velopment program. 


News briefs 


* Pontiac has just introduced a new 
Opel-Daewoo LeMans, the GSE. The 
car has a more powerful 95-hp two- 
liter four-cylinder engine and a 
spruced-up look, with a front air dam, 
rocker-panel extensions, and a rear 
deck spoiler. The Environmental Pro- 
tection Agency estimates the GSE, 


with throttle-body injection and a five- 
| speed, will get 31 mpg on the high- 


way and 25 in the city. 

* Fuji Heavy Industries, maker of 
Subaru cars, will develop a horizon- 
tally opposed 12-cylinder engine with 
Italian engine specialist Motori Mo- 


| derni, whose team developed the Lam- 
borghini V12. Look for the engine in | 
| about a year. 25 
Chrysler's next K-car, Plymouth Ac- 
Contributors: Timothy О. Bakke (New York), 


David Scott ( Europe) 


4 
Y 


а 


т 


Train for Fastest Growing Job Skill in America 
Only NRI teaches you to service all computers 
as you build your own fully IBM- Ay 
‚| compatible microcomputer 


With more and more new applications 
„ | being developed for every facet of 


» 


business, education, and personal 
computer use, the demand for trained 
! computer service technicians surges 
forward. The Department of Labor 
ranks computer service high on its list 
| of top growth fields, with accelerated 
" | demand creating more than 30,000 new 
| jobs within the next 10 years. 
UR 
1 Total systems training 
No computer stands alone. . . 
y | itspartofatotal system. And 
T if you want to learn to service and 
repair computers, you have to under- 
stand computer systems. Only NRI 
includes a powerful computer system - 
as part of your training, centered " 
around the new, fully IBM-compatible й systems ЕА eol this: 
Sanyo 880 Series computer. urat NRI Discovery Lab to design and modify circuits 
+ | Youllassemble the Sanyo’ “int 2 so tape» gta! loge probe or visual examination of compte 
igent” keyboard, install the power su 80K, 614 " floppy disk drive * 20 megabyte herd disk drive you insta 
y dS Toppy dekate anû na ЗИ а ES C EE EC 
ace the high-resolution monitor. Plus Rd 
now you also install a powerful 20 mega- EN T | T EST TT 
byte hard disk drive—today s most- — 
* | wanted peripheral—to dramatically in- of the most. popular | 7 py | H exe | NRI is the only technical 
| crease your computer's data storage software, including ғ school that aif. you as 
a you lightning-quick data access. You GW Basic and MS- microcomputer. After 
get pes confi ence-building, real- DOS. a gee - , ; oss я probe. KON мені the 
world experience as you go on to ‘oe Fe) "intelligent" keyboard. .. 
| master ие агай design, Send for 100-page АР “ай 
Ы апа peripheral maintenance. free catalog ШІРЕНЕ de пато 
| Send the post-paid ME esa, iy checking al 
" Ко experience necessary — reply card today for EON wih your digit 
NRI builds it in NRI's 100-page, full-color catalog, 2. 
Even if you've never had any previous with all the facts about at-home "В пу T goon to install - 
4 training 1 ІП electronics, you can succeed computer training. Read detailed Fi ~ ere * D = — the floppy disk 
v | with NRI training. You'll start with descriptions of each lesson, each Р /- З ЖАБЫ dive monitor, 
the basics, then rapidly build оп them | experiment you perform. See each . megabyte hard 
to master such concepts as digital piece of hands-on equipment you'll disk drive. | 
^ logic, microprocessor design, and work with and keep. And check 
ter You'll build and test | Out NRI training in other high-tech 
| advanced electronic circuits using the | fields such as Robotics, Data Com- MRI SCHOOLS 
exclusive NRI Discovery Lab? munications, TV/Audio/Video McGraw-Hill Continuing Education Center 
i fessional digital multimeter, and Servicing, and more. haa Si og ai 
e tobe Like wir expats If the card has been used, write to تت‎ | eit 
they're all yours to keep as part of NRI Schools, 3939 Wisconsin Ave., We'll Give You Tomorrow. 


IBM is a Re інген een: of International Business 
Machines pora 


your training. You even get some N.W., Washington, D.C. 20016 


"If it’s tough enough 
for the Guinness Book 
of World Records... 


It was a truly incredible journey. From Tierra de! Fuego to tne 
Arctic Circle — from the southern tip of South America tothe . 
northern tip of North America. 

Garry Sowerby made this adventurous, record-setting trip in 
just 23 days, 22 hours and 40 minutes. And oh, the stories he 
could tell. 

Naturally, to set a world record, Garry Sowerby didn't take 
chances — he took a Sierra, GMC Truck's ultimate full-size 
pickup. The comfortable, reliable Sierra Insta-Trac 4 X 4, with 
standard anti-lock rear brake system (operates only in two-wheel- 
drive mode on 4 X 4s), not only survived, it thrived. For 15,000 
grueling miles — from mud to snow, through jungles and over 
mountains. 

If the Sierra is tough enough to handle a trek like Sowerby s, 
imagine how well it can handle your everyday needs 
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— Garry Sowerby 


You don't have to go for a world record to appreciate all the 
qualities the Sierra has to offer. The Sierra is much more 
than a full-size pickup — it's a GMC Truck full-size pickup. 

Its toughness and reliability are evidenced by Garry Sowerby's 
record-setting journey. Its aerodynamic good looks speak y 
for themselves. Its 4' X 8' bed and standard GVWR of 5,200 {М 
pounds (including passengers, cargo and vehicle) show its | 
capacity to take care of business. 

Its choice of five engines — from the standard 4.3-liter 
V-6 to the 454 V-8 (all with electronic throttle body fuel 
injection) to the 6.2-liter diesel — proves its versatility. 

And its roomy, civilized interior will almost make you 
forget you're driving a truck. 

If you depend on a pickup, buckle up and see your GMC 
Truck dealer. Don't take chances — take a Sierra. 

For a catalog and the name of your nearest dealer, 
^) call: 1-800-VALUE88 (1-800-825-8388). 
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Reinventing the wheel 


Take a normal steering wheel and add 
24 push buttons. Result: an intelligent 
wheel, according to makers Blaupunkt 
and Rinspeed, that lets you blow the 
horn, change radio stations, start 
tapes or compact discs, get instant 
traffic bulletins, call your office, and 
steer the car. 

Of course, the Italian- made Momo 
wheel doesn't do all that by itself. To 
make it work, you must equip your 
car with one of Blaupunkt's AM/FM 
cassette receivers, the company's CDP 
05 CD player, and its MT 9000 cellu- 
lar phone. The total cost of a system 
is about $3,300, including $995 for the 


| wheel. 


What you wont need is a total re- 


wiring job at the hard-to-reach steer- | 


ing post. Instead of this, the wheel has 
a built-in battery-powered infrared 
transmitter that uses three emitters 


to send your push-button requests to | 


an under-instrument-panel hidden re- 
ceiver. “The original horn wire is the 
only connection to the new wheel,” 
says a company spokesman. 

The Blaupunkt wheel is just one of 
thousands of products I saw at a re- 
cent Consumer Electronics Show held 
in Las Vegas. Some were displayed 
with a bit more glitter. For example, 
Pioneer showed its new KEX-M700— 
an AM/FM tuner, cassette player, and 
multi-play CD system—installed in 
a $250,000 Gemballa custom-made 
Porsche. Fortunately, you don't have 
to buy the car to get the stereo. The 
most interesting devices shown were 
Toshiba's 3-D camcorder [Jan.], Mit- 
subishi's video telephone [March], 
and RCA Согр.в new Advanced Com- 
patible Television (ACTV) system. 

"This is a conventional TV picture," 
said RCAs Ed Milbourn. At a demon- 
stration I watched a still picture of a 
street lined with houses appear on one 
of the two side-by-side TVs in front of 
me. “Апа this is an ACTV-system pic- 
ture," Milbourn said as the scene ap- 
peared on the second TV. The ACTV 
system picture was both wider—I could 


see more houses on the street—and | 


clearer. 
What is it that makes RCA’s wide- 


screen high-resolution TV system dif- | 


ferent from most other proposed meth- 
ods? "The picture is sent over a stan- 
dard broadcast channel," explained 
Milbourn, "and its compatible with 
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Blaupunkt-Rinspeed Intelligent Steer- 
ing Wheel controls instrument-panel 


present television sets." Other systems 
require additional channels or band- 
width that cannot be received by stan- 
dard TVs. If the ACTV system 15 used, 
present TVs will show a normal pic- 
ture, while the new ACTV-system sets 
will display the wide-screen high-reso- 


| Friendly faces help children learn let- 
ters, numbers, and the meaning of op- 


components via infrared light. It re- 
places conventional steering wheel. 


lution version of the identical scene. 
More from the show: Digital audio 
| tape recorders appear to be in limbo. 


| Casio, Harmon Kardon, and Marantz— 


all of which had definite DAT intro- 


| duction plans—have suddenly become 


Continued 
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posite values. PC version uses key- 
board or mouse for coloring. 
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vague about when units will be avail- 
able. However, new DAT players for 
cars will be introduced by Clarion 
Corp. of America and Kenwood Elec- 
tronics. Those companies, like Ford 
Motor Co. |“ЕМЕ” Feb.], don't expect 


copyright problems because their ma- | 


chines are play-only models. 

CD video players [Nov. '87] were 
shown by a few makers (Denon, 
Hitachi, Image Entertainment, La- 
serdisc, Magnavox, Pioneer, Sony, 
Toshiba, and Yamaha). Warner New 


Media had a new twist. Working with 
JVC, Warner created a CD + Graphics 
system. Attach the new CD player (or 
your old player with a special $150 
adapter) to your TV, and play one 
of Warners new CDs. You hear the 
music, but you also see displays such 
as the lyrics to the song. The system 
uses the subcodes that are built into 
present CD standards, so unlike CDV, 
a Graphics CD is not limited to five 
minutes of playing time. 
players with built-in graphics ability 


RUGER Е 
Тһе Only 
American 
Made 
Over and 
Under 
Shotgun 


The Ruger Red Label shot- 
guns, in twelve and twenty 
gauge, are engineered with 
American firearms’ know- 
how, based on contemporary 
American trap and field 
experience. Designed 
and manufactured to 
exacting standards, 
Ruger’s Red 
Label sets a new 
standard in the 
elegant over and 
under tradition. 


The Ruger Red Label 
Over and Under is making 
shotgun history—American 

engineering achieving an — 

international standard of TA озы 

— 5” RZ STURM, RUGER 
Е" Company, Inc. 


3l quem Place, Southport, Connecticut 06490 


Ruger 12 gauge Red Labels 
now available with screw-in 
chokes, 26 or 28 inch barrels. 
Ruger 20 gauge fixed chokes 
available in 26 or 28 inch 
barrels. 


Free instruction manuals for all Ruger 
firearms are available upon request. 


Entire contents ©1987 by Sturm, Ruger & Company. 
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| it will also offer VHS recorders. The 


| Two for your children 


Future | 


are expected to cost about $100 more 
than standard CD players. 

Finally, while Super-VHS is avail- 
able, perhaps one of the biggest boosts 
for VHS comes from an unlikely 
source: Sony—the Beta maker—says 


company has been selling VHS tape 
for some time. 


The Beeper looks like a fat wristwatch 


that goes around your child's wrist. 
The Finder is a round push button 
that goes on your key ring. Your tot 
has trotted off? Press the Finder but- 
ton, and the Beeper sounds so you can 


| find him. Made by B.E.E.P, Inc. (217 


S. Orange St., Glendale, Calif. 91204), 
the $20 pair works at up to 200 feet. 
The Children's Television Workshop 


Tele-Art credit card displays two 40- 
character lines of names and numbers. 


(producer of Sesame Street, The Elec- 
tric Company, 3-2-1 Contact, and 
Square One TV) has teamed with 
software-maker Polarware Inc. to pro- 
duce a series of educational programs 
for IBM and Apple computers. Accord- 
ing to Polarware, profits from sales 
of the Sesame Street Crayon Series 
(about $15 each) will go toward sup- 
porting CTW's educational projects. 


Name saver 


Its the size of a credit card, but the 
Tele-Art Platinum Business Card 18 


| a calculator with six programmable 


currency-exchange memories, and it's 
a personal electronic directory that 
holds up to 500 names, numbers, and 
addresses. It's $45, from Tele-Art Mar- 
keting, USA, Ltd., 1416 38th St., 
Brooklyn, N.Y. 11218. 


Miscued timing belt 


“бау, Smokey—" 


А clinic on cars by Smokey Yunick, America's most famous mechanic 


| word of warning: Once a ring-and- 


In reference to Marshall Spector's | 


problem with pinging in his 1986 
Toyota Camry [“Say, Smokey," Oct. 
'87], I have a 1984 Camry that devel- 
oped exactly the same symptoms after 
a dealer recall to replace a timing belt. 
Numerous trips to the dealer produced 
no results until I finally insisted they 
inspect the new timing belt. It turned 
out they had installed it one tooth off. 
They couldn't determine this during 
numerous trouble-shooting attempts, 
because the diagnostic test equipment 
always showed the timing to be within 
spec. But the the engine would still 


ping under actual driving conditions. | 
The belt was reinstalled correctly, and | 


the pinging was eliminated. ГІ bet 

Spector’s timing belt was incorrectly 
installed. 

George C. Hozier Jr. 

Albuquerque, N.M. 


Installing a timing belt incorrectly ts 


| a great way to make an engine ping. 


Thanks for the tip. 


Clunky differential 


I have a 1985 Ford F-150 pickup truck 
with 41,000 miles on it. When I'm 
driving down the road and go from 
power on to power off, the rear end 


| clanks. At a garage, a mechanic oper- 


ated the motor and changed gears 


from forward to reverse while I was | 


under the lift. All of the U-joints op- 
erated without play, but the pinion- 
gear shaft would travel about 11 or 
12 degrees when power was applied 
and then there would be the objection- 
able clank. The mechanic and I con- 
cluded that the pinion gear in the 
differential was slack against the ring 


| gear. Can this slack be adjusted out 


by placing shims on the pinion-gear 
shaft іп the  pinion-gear-carrier 
assembly? 

Harper J. Brown, Mount Olive, Miss. 


The first thing to check is ring-and- 


pinion backlash; if it's not over 0.01 


| inch, the clunk is coming from some- 


where else. It could be caused by axle 
windup under power, binding of the 
drive shaft sliding yoke, or too much 
end play in the transmissions tail 
shaft. 

If none of the above is the сшіргі, 


the gears need adjustment. But first a 


pinion gearset has been run for 500 
miles or more, it's almost impossible 
to make an adjustment without pro- 
ducing a whining sound. This is be- 
cause the gears are produced in mated 
sets. When clearances are changed, so 
are the contact patches between the 
teeth, producing a noisy set of gears. 
In fact, when a gear or gears need to 
be changed, the replacement parts must 
be a matched set. Correctly set up gears 
will have a contact patch that looks like 
an elongated egg shape in the middle 
of the teeth—not on either edge of the 
teeth. The contact patch can be checked 
with bluing or white lead. When it's 
correct, backlash should be between 
0.004 and 0.008 inch. The service man- 
ual for your truck will describe the 
shimming or adjustment procedure for 
obtaining correct lash. 


Oil pressure at start-up 


l've heard a lot of talk about extreme 
wear of the bearing surfaces of an en- 
gine at cold start-up. There's an af- 
termarket auxiliary pump available 
that brings up engine oil pressure 
prior to starting, but it seems rather 
expensive and complex. 

Why not use a Citroén-type gas- 


pressurized accumulator that would | 


fill with oil from the oil-pressure sen- 
sor line when the engine is running? 
A solenoid valve could isolate the ac- 
cumulator when the ignition key is 
turned off. When the key is turned 
back on for restarting, the accumula- 
tor would deliver pressurized oil to the 
engine. 


Dwight L. Gruber, Tucson, Ariz. | 


There's nothing wrong with your idea, 


nor with the systems that are now | 
available on the market. I say an en- | 


gine should have 10 pounds or more 
oil pressure at start-up. Some engines 


| today will crank at zero oil pressure 


when it’s zero outdoors, and then sud- 


| denly rev up to 2,000 rpm when the 


engine catches. What's worse, many еп- 


| gines uill run for a minute or longer 


| with no oil pressure when they're re- 


started after an oil-filter change. Any 
system that delivers positive oil pres- 
sure to the engine whenever it's turn- 
ing will increase longevity and be cost- 
effective. Гре tried to incorporate this 
idea into research projects I’ve done for 
the automobile makers, but they always 


Continued | 


limited warranty." 


See your local Armstrong 
dealer today for the tires built 


tough as a rhino. 


"For complete details contact your 


Armstrong dealer. 


At Armstrong, we've been 
building toughness into our 
tires for over 75 years. 

Like our Five Star premium 
radial. With a road gripping all- 
season tread, an aramid-over- 
steel Durafold™ belting system 
and our best 50,000 mile 
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“бау, бтоКеу--”с......./ 


come back with the same answer: We 
don't need it. 


What's that thing for? 


I have a 1985 Buick with a fuel- 
injection-equipped V6 engine and 
55,000 miles on the odometer. Re- 
cently the car began acting up. It felt 
as if I were turning the ignition key 
on and off for about a second at a time. 
I took the car for a tuneup, and the 
mechanic found the problem right 


away; he replaced the mass airflow 


sensor. Can you explain to me what - 


purpose this item serves? Replacing 
it cost $260, plus labor. 
Ernest Greeson, Mt. Pleasant, S.C. 


The mass airflow sensor is a part of 
the induction system that measures the 
amount of air the engine is using from 
moment to moment. It sends this in- 
formation to the car's engine-control 
computer, which calculates how much 
fuel the injectors should be sending 


tray/stand and check valve, make Arrow your best buy. 


NEATNESS COUNTS! 


Arrow's exclusive Non-Drip System 
assures cu a good clean job. 
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Тһе ARROW НОТ MELT GLUE GUN with 
its interchangeable non-drip nozzle and 
high volume melt chamber, for fast 


| and steady application, is the ideal 


tool for virtually all household 
and hobby gluing, caulking 
or sealing jobs. 

The solid state design, with 
hi-impact/hi-temp housing, 
develops heat quicker and holds 
temperature for smooth consistent 
bonding, assures a perfect job every time. 
These features, combined with a built-in drip 


— اا‎ Bonds almost 

p тте permanently 

— in 60 seconds without the 

need of mixing or clamping. 

” Uses 2” or 4” Glue Stix. Тһе 

аш Fool contoured handle with lever-feed 
clutch mechanism prevents glue back-up. 


USE ARROW GLUE STIXFOR EVER YJOB 


Removable Weatherstripping 
Peels Off Easily Without 
Damaging Surface. 


White Caulk/Sealer/Glue 
For Caulking, Sealing 
and Gluing 


АІС ашни em 
For Crafts, Hobbies, and 
General Repairs. 


Allows fiere Time For 
Lineup On Larger Areas 
ARROW FASTENER COMPANY INC. 


271 Mayhill Street, Saddle Brook, NJ 07662 
In Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec 


с Copyright 1987 Arrow Fastener Company, Inc 
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into the cylinders. The computer's cal- 
culations manipulate the fuel-air ratio 
for best drivability and compliance 
with exhaust-emissions regulations. 


Whistling and squawking 


I have a 1986 Plymouth with a tur- 
bocharged engine. When I start it 
in cold weather, it whistles until it 
warms up. Also, when the air-condi- 


tioner compressor kicks in, the engine | 


squawks sometimes; at other times 
there's no noise. The dealer has tight- 
ened the belt, but to no avail. 

Clyde M. Dillinger, Tiffin, Ohio 


About that turbo whistle at start-up: 
Look for a vacuum leak in the induc- 
tion system. It may be one that closes 
up as things get warmer. The first 
thing to check with a squeaky air- 
conditioner compressor is wear in the 
belt or pulleys. It's also possible that 
the compressor's high-side pressure is 
running out of spec, which would cause 
a high load on the belt. 


Additives and the 0, sensor 


I read with great interest Kenneth 
Zinos article on oxygen sensors 
[“Регѓогтапсе Sentinels,” May '87]. 
The story points out that contamina- 
tion with silicon can affect the sen- 
sors functioning. I have a 1983 
Chevrolet Caprice Classic with a 305- 
cubic-inch V8 engine that has a rough- 
idle problem. A diagnostic test per- 
formed by an auto shop indicated a 
sticky valve as the cause of the prob- 
lem. The mechanic recommended that 
I use a fuel or oil additive to free the 
valve. I looked over all the additives 
in the stores and found that they only 
list "petroleum distillates" as ingre- 
dients. None say whether they contain 
silicon. What would you advise? 
Vincent J. Unger, Phoenix, Ariz. 


| I can't tell you what's іп most of the 


additive products on the market, but 
you can be sure that any product la- 
beled and sold by a vehicle manufac- 
turer is going to be safe for its engines. 
The same goes for products sold by fuel 
manufacturers. They both are aware 
of the sensitivity of oxygen sensors to 
certain chemicals and don't want to 
get in trouble by damaging customers' 
cars. You are correct to pay attention 
to your oxygen sensors chemical 
well-being. 


Got a car problem? Send it to "Say, Smokey—,'' POPULAR 
Science, 380 Madison Ave., New York, N.Y. 1001/. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 
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Evaporative 
cooling with 
a heat pump 


On a visit to arid Tucson, Ariz., I no- 
ticed that many of the homes use evap- 
orative cooling systems. I wondered 
whether one of these simple cooling 
systems would work where I live, be- 
cause during the summer months in 
eastern North Carolina relative hu- 
midity can run from 90 to 100 percent. 

A simple test with a wet cloth draped 
over the end of a thermometer indi- 
cated a cooling effect that seemed worth 
trying to exploit. So I constructed a 
shallow frame about two inches deep, 
sized to fit the intake vent on my heat 
pump. I filled the frame with furnace- 
air-filter fiberglass, taking care to 
allow for good airflow, and added a 
drip-feed water hose to keep it moist. 
Both sides of the frame were covered 
with wide-mesh screen. 

With the heat pump turned off, 1 
checked the temperature at each side 
of the “evaporator box.” Both sides reg- 
istered 80 degrees Е When І switched 
on the heat pump, the front thermom- 
eter still read 80 degrees, but the one 
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at the back of the evaporator read 72. 
This meant that the heat-pump coils 
were exposed to air that was eight de- 
grees cooler, increasing their efficiency 
in cooling my home. And with this 
method І expect to avoid the risk of 
mineral-deposit buildup that can oc- 
cur with systems that spray water di- 
rectly on the heat pump's cooling coils. 
Payback period for this project was 
short; materials cost only about $15. 
--Гһотав J. Thuma 


Electronic shopping list 


One Friday evening Monty Shelton 
watched his wife prepare their weekly 
shopping list. She dumped a sack of 
some 800 discount coupons onto the 
table and sighed, “If we just had the 
energy to sort out these things, І bet 
we could save a lot of money.” 

Shelton stared at the coupons and 
had an idea—one that has liberated 
him and his partner, Adam Kessler, 
from their 9-to-5 jobs as computer 
programmers. They formed their own 
company, Future Trends Software, 
to devise computer programs that or- 
ganize grocery shopping lists. 

Called EZShopper, the software, 
written by Shelton and Kessler, en- 
ables owners of PC-compatible com- 
puters to prepare grocery lists by 
checking off products that appear on 
the display screen and entering op- 
tional notations about the quantities 
or brands desired. The computer then 
prints out a map of the local super- 
market and an aisle-by-aisle list of the 
products. EZShopper also lets users 
file coupons by product, brand name, 
and expiration date. The program 
automatically matches coupons with 
products on the shopping list. 

The EZShopper disks were first sold 


at stores in the H.E.B. supermarket 
chain, located around Austin and San 
Antonio, Texas. There they cost $1.99, 
and are updated free of charge if the 
store rearranges its shelves within 90 
days. 

Originally, the retailer [the super- 
market chain] paid the distribution 
and advertising costs, but Future 
Trends now does its own marketing. 
Computer owners can buy a disk di- 
rectly from the company (Box 2122, 
Round Rock, Texas 78680) for $4.99 
and customize it for any grocery store. 
Future Trends hopes to eventually sell 
disks that are pre-programmed for sev- 
eral stores within the same area. 

Shelton says he and his partner 
will soon add a recipe section to 
EZShopper. Users will type in their 
recipes—with the amounts of ingre- 
dients needed. Later, they can copy 
their ingredient lists into their shop- 
ping lists, deleting the items already 
on hand. 

Shelton also wants stores like H.E.B. 
to computerize their existing home de- 
livery services. With a central com- 
puter system, customers could send 
their electronic shopping lists over 
telephone lines.—David Lampe 


At Armstrong, we've been 
building toughness into our 
tires for over 75 years. 

Like our Norseman All 
season. With a road gripping 
tread, a woven aramid 
Tredloc? belting system and 
our best 40,000 mile light truck 
limited warranty." 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 

"For complete details contact your 


Armstrong dealer. 
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IF YOU'RE LOOKING FOR THE ONLY TRUE SPEED GEARBOX, TWO- TO FOUR-WHEEL ' 


MID-SIZE 4X4 PICKUP THERE IS, WITH SHIFT-ON-THE-FLY, AN INDEPENDENT ^ 
THE PUNCH OF A 3.9L V-6 AND NEW FRONT SUSPENSION, A WHOLE ТОМ OF 
ELECTRONIC FUEL INJECTION, А FIVE- AVAILABLE PAYLOAD, RUGGED GOOD ` 


LOOKS PLUS А 7/70 PROTECTION PLAN" ITS 
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Two luxury sport coupes from General Motors, the brand-new Buick Reatta and the Cadillac 
Allanté, challenge Mercedes’ most expensive convertible in a rarefied exercise in luxury 
motoring. Where does the money go in engineering two-passenger vehicles with such seem- 
ingly exorþitant price tags? The POPULAR SCIENCE test team finds some surprising answers. 


By DAN McCOSH 
Detroit Editor 


encrusted institution; the maid 

is out doing the shopping; and a 
touch of the three-car-garage door 
opener leaves you with the chore of 
picking the proper car to drive to your 
country house. 

What to do? 

Buick's new Reatta, the Cadillac 
Allanté, and the Mercedes-Benz 560SL 
make daydreaming easy. At $26,000, 
$57,000, and $61,000, respectively, the 
trio of two-seat coupes averages about 
$24,000 per passenger, and two of 
them rank among the most expensive 
specialty cars on the market. 

The key word is exclusivity. 

Buick plans to sell a meager 6,000 
of its sleek two-seaters annually, and 
even fewer of a convertible version 
planned for 1989. Cadillac has been 
aiming at selling about 6,000 Allantés 
annually, while Mercedes sells some 
12,000 560SLs. In these small num- 
bers lies the paradox: The cost of the 
cars reflects their handmade origins 
as much as unique engineering. Even 
at these startling prices, the cars have 
the souls of higher-production vehicles 
under the skin. 

In this contest between old money 
and new money the goal is the grand 
touring tradition—all-around perfor- 
mance softened only slightly to in- 
dulge the passengers. Exclusivity a- 
side, I was anxious to unravel exactly 
what you get for the money. 


One by one 


First up was the Reatta. At less 
than half the cost of the Allanté or 
560SL, the Reatta puts luxury fea- 
tures into a two-seat sports car. Buick's 
first effort at a two-seater shares the 
floor pan, transverse-leaf independent 
rear suspension, and much of the body 
structure of Buick's four-passenger 
Riviera. It also borrows large portions 
of the Riviera's instrument panel— 
including a touch-screen display. Much 
of the body modification was accom- 
plished with molded urethane body 
sections, which result in flexible, ding- 
resistant front fenders. 

Power is provided by Buick's re- 
vamped cast-iron 3.8-liter V6 engine, 
producing 165 horsepower with 210 
pound-feet of torque. À program to re- 
duce internal friction has boosted 


T: kids have left for some ivy- 


horsepower about 10 percent compared 
with the engine Buick had last year, 
and a balanced countershaft smooths 
vibration. 

The Reatta's hefty 3,350-pound curb 
weight makes a sedate combination 
with the 3.8-liter engine. The POPULAR 
SCIENCE test team.clocked 0-to-60-mph 
times of 10.1 seconds, compared with 
the Allantés 9.7 and the 560515 7.6 
averages. 

We also noticed that more than a 
few of the Riviera's quirks were mak- 
ing themselves felt. Despite the added 
structure in its hard top, the Reatta 
seemed to lack the rigidity of both the 
Allanté and Mercedes convertibles. 
Buick engineers say when the Reatta 
convertible is introduced for 1989 it 
will take extensive reinforcement to 
make up for the lost structure of the 
rigid roof. 

The Riviera heritage gives the 
Reatta a softer, plusher interior than 
the higher-priced two-seaters. Suspen- 
sion tuning is aimed at eliminating 
harshness. The sound meter backed 
this up, with a barely audible 50 deci- 
bels at idle and 66 decibels at 60 mph. 
Nevertheless, our commuting/pothole/ 
seat-of-the-pants impression is only a 
В-- оп ride—cushy, but still remind- 
ing you that you are sitting close to 
the rear axle. 

The area behind the seats, big 


ACCELERATION 0—60 (sec.) - 


enough for some serious cargo, is an- 
other feature in the luxury direction, 
with two lockable storage bins and a 
third lockable hatch that gives access 
to the trunk from inside the car and 
allows carrying long objects such as 
skis. 

The instrument panel is dominated 
by the touch screen that makes you 
think a computer hacker crept into 
General Motors' interior-design studio. 
The screen replaces 90 conventional 
switches and incorporates most of the 
comfort and convenience controls, in- 
cluding the climate-control system and 
radio, and manages to make them in- 
convenient to use, particularly when 
driving. 


Surprising performance 


The electronics also contribute to 
the "little-sister-to-the-Riv" image the 
car projects. But as it turned out, the 
luxury cues were deceptive, leaving us 
unprepared for the Reatta's perfor- 
mance at the track. 

Its strongest point was handling. 
The Reatta clipped through the high- 
speed lane change at 72.1 mph, com- 
pared with 68.7 mph for the Allanté 
and 67.9 mph for the Mercedes. It was 
second-quickest of the three through 
the low-speed gates at 30.6 mph, and 
the standard anti-lock four-wheel disc 
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brakes pulled it down in 149 feet, com- 
pared with the Allanté’s 158 feet and 
the 560SLs impressive 135. 

In the company of some of the best- 
handling cars we have ever tested, the 
Reatta’s performance was in part due 
to the stickiness of the Goodyear Eagle 
GT+4 tires that are standard equip- 
ment. Despite its front-wheel drive, 
the car was extremely stable and pro- 
gressive in the high-speed work, and 
the suspension tuning seemed to give 
it a slight edge over the Allanté— 
which shares the same GM Е-саг sus- 
pension pieces—by making the rear 
axle do more work in corners and 
braking. 

Had it maintained its superiority on 
the highway, the Reatta would be the 
bargain of the year compared with its 
high-priced competition. But here is 
where the Mercedes began to show 
its class. 


Established lineage 
The Mercedes-Benz 560SL is the lat- 


est in a long line of Mercedes two- 
seaters that can be traced back to the 
1972 450SL, or even further to the 
190SL. Тһе 5.6-liter aluminum V8 
from the S-series sedans was shoe- 
horned into the car in 1986. The 
56051. also takes the angled-trailing- 
arm rear suspension design from the 
5-class sedans. 

Its hard-top/soft-top coachwork and 
chassis, however, are unique to the SL, 


The Allanté bows to the law of inertia, 
displaying a much softer suspension 
than that of the 56081, as it dips its nose 
in the braking lane. Both cars are 
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representing nearly two decades of 
refinement and now showing a tinge 
of obsolescence. 

Stuffing the big V8 into this Bev- 
erly Hills scooter made it something 
of a handful in our high-speed lane- 
change test. One reason for the rela- 
tively slow speeds was the tendency 
of the rear end to come out early—a 
characteristic that took a light touch 
on the throttle to control. The angled 
swing axle allows both camber and toe 
changes in hard cornering that seemed 
to aggravate the twitchiness. Newer 
Mercedes models have replaced the 
swing axle with a five-link design 
that does a better job of controlling 
deflections. 

Despite the third-place showing on 
the smooth track surface, when div- 
ing into real-world hard corners on an 
undulating rough surface, the 5605L 
stuck like a daddy-longlegs on a brick 
wall. The supple suspension and rock- 
hard body structure belie the high per- 
formance of the car. Its a dramatic 
contrast to flat-out sports cars like the 
Corvette (GM’s other two-seater with 
straight-line performance comparable 
with the Mercedes), which sometimes 
leaves you with the impression that 
you could feel a dollar bill if you ran 
over it. 

The 560515 aluminum-block over- 
head-cam V8 churns out 227 horse- 
power and 279 pound-feet of torque, 


equipped with ABS anti-lock braking 
systems, but the Benz managed an im- 
pressive 135-ft. stop while the best the 
Cadillac could do was 158 ft. 


does it with such a sense of refine- 
ment that it keeps you disbelieving 
the speedometer—another reason this 
Mercedes was the benchmark that 
Cadillac challenged with the Allanté 
a year ago. 


Allanté’s aluminum engine 


The Allanté retains Cadillac’s 4.1- 
liter V8, while most other Cadillacs 
were upgraded in 1988 with a new 4.5- 
liter V8 engine. The power plant is 
rated at 170 horsepower, with 235 
pound-feet of torque. The relative en- 
gine sizes in this test predict 0-to-60- 
mph acceleration figures, with the 
560SL coming in first and the Allanté 
and Reatta following in second and 
third, respectively. 

The engine is an aluminum block, 
the cylinders sleeved with cast-iron in- 
serts. Cadillac engineers did some 
shaving and squeezing to fit the en- 
gine sideways into the Allanté’s en- 
gine compartment. Cadillac’s E-bodies, 
including the Seville, Eldorado, and 
Allanté, are currently the only trans- 
verse-V8-equipped cars that are in 
production. 

The Allanté shares major suspen- 
sion components as well as the floor 
pan with the Seville. And the rear 
axle is a composite transverse leaf 
spring adapted from another GM car, 
the Corvette. The upper bodywork, 
however, is custom-made by Italian 
coach maker Pininfarina overseas, 
then air-shipped to Detroit where it 
is attached to the chassis. One side 
effect of this exercise is a stiffer body 
and chassis than those of the Reatta. 

The Allantés production-car heri- 
tage shows through all this, however. 
The front suspension is a MacPherson- 
strut setup, a system that calls for rel- 
atively high mounts on the upper end 
of the suspension strut. This dictates 
a high hood and fender line for the 
car. 

The Allanté comes with both soft 
and hard tops, which makes it a con- 
vertible like the 560SL, and should 
leave you prepared for any weather. 
Unfortunately it's a wrestling match 
to get the soft top up, a complicated 
sequence that includes snapping, un- 
snapping, and catching a tricky motor 
drive. 

Details aside, it quickly became 
apparent that the Allanté and the 
560SL, the two most closely matched 
cars in the test, were developed with 
two different ideas of what a luxury 
two-seater is all about. The Allanté 
adjusts elegantly soft but supportive 
seats with an eight-way electronic 
system that has a two-position mem- 
ory. Mercedes utilizes an awkward 
mechanical lever and manual adjust- 
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ment. Тһе Allanté has digital elec- 
tronic instruments or an optional 
analog instrument panel, comple- 
mented by a comprehensive stack of 
electronic controls worthy of a 747 and 
such touches as headlight washers and 
a "twilight sentinel" that automati- 
cally turns on or off your headlights 
according to ambient lighting. Mer- 
cedes leaves you staring at two basic 
clocks, and the interior is so spartan 
that you are surprised the car has au- 
tomatic air conditioning. 

Feature differences like these give 
some insight into where the money 
goes in this kind of ultra-luxury car: 
Mercedes taking elaborate pains in 
the basic drive train and drivability 
of the car, with Cadillac using an off- 
the-shelf engine but taking creature 
comfort to an extreme. 

These differences made it even more 
surprising when the Allanté outshone 
the 560SL in the high-speed lane 
change for the same reasons the 
Reatta did—a combination of the 
slight understeer inherent in a front- 
drive car with the rear suspension de- 
sign that keeps the rear wheels in 
line. And although the Cadillac fell 
behind the Mercedes in braking, the 
158-foot distance posted by the Allanté 
was respectable—even for a flat-out 
performance car. 


The last word 


In the final reckoning, we had to 
come to grips with the essential ele- 
ments of style—the classic carrying 
the designer label versus flashier but 
desirable newcomers. The Reatta lost 
points for its production interior, com- 
plete with GM door noises and creaks. 
But at less than half the cost of the 
Allanté or 560SL, the Reatta achieved 
the goal of combining a domestic- 
luxury-car interior with some of the 
character and styling of a sports car. 

The Cadillac initially left me think- 
ing that it had a solid lead over the 
Mercedes in several key areas. Han- 
dling was more progressive and pre- 
dictable, although the 560SL was one 
of the best cars we have ever tested in 
handling the real-world twisty rough 
stuff, and the harsh cockpit of the Mer- 
cedes palls next to the Cadillac's re- 
fined sophistication. But the awesome 
power of the 560SL, its rock-solid struc- 
ture, and its proven mechanicals open 
a lead in basic engineering qualities. 

Frankly, both Cadillac and Mercedes 
offer better buys for your money in 
less expensive models—as I mentioned 
before, exclusivity costs. In the final 
analysis of this test, however, if you 
want your hands on the wheel of a 
superb road car and the wind in your 
hair, the Mercedes still sets the stan- 
dard for the type. 
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Camping, boating and fishing. 
PLUS where-to-go and what-to-do 
recreational vacation ideas. 


By Brook Elliot 


he rising sun slowly burns away 
the mist that had embraced the 
lake. Far out on the water a lone 
fisherman heads toward his favorite 
point, engine muffled by the fog. Down 
the shoreline a doe, snout dripping, lifts 
her head from the water. 

The smell of coffee and bacon fills 
the campsite. Mom and the kids are 
still, and you pause to savor the 
moment. 

Welcome to The Great Outdoors 
:88—the second annual Popular Sci- 
ence guide to outdoor recreation. This 
time we've taken a slightly different tack. 
Sure, we've included a lot of how-to, 
and outdoor products information for 
you. But we're taking a few more trips 
as well. 

Would you like to put on a backpack 
and retrace the footsteps of Daniel 
Boone? You can, along the Wilderness 
Trail in the Cumberland Gap. You can 
also make the same trip in a fancy, 
megabucks motorhome. Either way, 
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you'll become part of the great Агпеп- 
can migration westward. 

Maybe you imagine yourself as an 
early pioneer, crossing prairies and 
scaling peaks. ІТ so, join a wagon train 
on the Oregon Trail, haze some long- 
horns across the plains, or join the 
rough and tumble world of a gold rush. 

Fishing? How about striped bass in 
the TVA impoundments of the south? 
Trout in Lake Michigan? Or bass in the 
Everglades? 

Want a really offbeat outdoor adven- 
ture? Catch your own dungeoness 
crabs in Oregon's Southcoast, or fight 
bluefish in the high surf 3,000 miles 
eastward on Cape Hatteras. And 
maybe enjoy a shore lunch or two along 
the way. 

Tina Turner, in her introduction to the 
song “Big Mary," used to point out that 
some people like it sung rough, while 
others like it easy. 

So it is with enjoying the outdoors. 
You can fish from a high powered boat 


filled with electronics; or gently ease 
down a stream in a canoe or John boat 
with only the current and a short paddle 
to guide you on your way. You can clip 
a pack on your back and walk the wilder- 
ness or ride a motorhome with every 
convenience found at home. 

The choice is yours. The oppor- 
tunities abound, whether you like it 
rough, easy, or a little bit of both. We've 
tried to find places to go and things to 
do in the outdoors that meet your 
needs — whatever they are. 

RVing is becoming as American as 
apple pie. So we've paid a lot of atten- 
tion to that aspect of the outdoors. As 
part of our travels this year, we used a 
Le Sharo motorcoach, lent us by Win- 
nebago Industries. While putting nearly 
10,000 miles on the Le Sharo, we stayed 
many places as the guests of 
Kampgrounds of America. 

Every KOA we stopped at was clean 
and well kept; the hosts were very help- 
ful, and the amenities were as prom- 
ised. That's something that's not always 
the case with private campgrounds. 

Nor are KOAs confined to those travel- 
ing in motorhomes or travel trailers. 
Most of them are equipped to handle 
tent campers and, indeed, have sepa- 
rate camping areas just for tenters. A 
growing number of KOA Kampgrounds 
now offer Kamping Kabins, too— rustic 
cabins you can rent by the day or longer. 
These provide all the fun and economy 
of camping out with the comfort and 
safety of sleeping in. 


Brook Elliott's articles on boating, 
fishing, camping and hunting have 
appeared in Outdoor Life, Sports 
Afield and other national and re- 
gional outdoor publications. To- 
gether with his wife, Barbara —an 
outdoor writer herself — Brook trav- 
eled about 35,000 miles last sum- 
mer gathering material for this 
section. 


Meanwhile, the Le Sharo operated 
flawlessly. True, it's a bit small for exten- 
sive touring, especially if there are more 
than two of you. But given its size, there 
is a great deal of comfort and conveni- 
ence squeezed in. By adding a portable 
auxiliary freezer, we had virtually unli- 
mited cruising distance. The Le Sharo 
carried us from the low country of the 
Carolinas to the high peaks of Montana. 

But whether you travel in a fancy 
coach like the Le Sharo, or depend on 
boot, leather and shanks' mares to get 
you where you're going, there's a great 
outdoor world waiting for you. 

Come explore some of it with us. Ш 
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THE RVAS A 
MOBILE OUTDOOR BASE 


oday's RVs, popular though they 

may be, are barely suited to any- 

thing but touring. A motel room on 
wheels, yes! But far from ideal as a self- 
contained, get off the beaten track, fish- 
hunt-camp-exploremobile. 

With a little thought, and some modifi- 
cations and additions to your unit, how- 
ever, it really can become that self-con- 
tained outdoormobile. To bring about 
this transformation, there are many 
things you can do. Some should be 
done to every unit, others will be deter- 
mined by activities you plan on pursu- 
ing. Here are some of the changes you 
should consider for any unit. 

e Generator. You cannot truly 
achieve independence without a back- 
up source of electricity. My first motor- 
coach did not have a generator, which 
severely limited where and when | could 
use it. Last year's Le Sharo came equip- 
ped with one, and it made a world of dif- 
ference, not only for recharging bat- 
teries and providing auxiliary power, but 
itlet us run large AC appliances like the 
air conditioner as well. 

Without a generator, you're confined 
to campgrounds or other established 
sites. With one, youre free to go 
anywhere you like, for almost as long as 
you like. 

If your unit doesn't have a generator 
or cannot accommodate one for some 
reason, consider a portable unit like the 
Yamaha EF-1000. It's small, lightweight 
and quiet. 

e Solar conversion. Solar is proba- 
bly the most misunderstood subject in 
the outdoors. But it doesn't have to be. 
l've recently been examining some of 
the products from Solar Electric (175 
Cascade Ct., Rohnert Park, CA 94928), 
which, among other things, makes solar 
battery chargers designed specifically 
for RVs and boats. It also offers special 
appliances, such as an RV roof fan that 
runs directly off a solar panel that is 
charging the batteries atthe same time. 

Installation of solar panels is simple, 
and as company president Gary Starr 
explains in his "The Solar Electric Book; 
the panels can save you the costs of bat- 
tery replacement as well as recharging. 
Solar Electric can tell you exactly what 


you need to make the conversions, or 
the company will do it for you if you'd 
rather go that route. 

га also consider adding at least one 
additional deep-draw battery for power- 
ing lights and DC appliances. The solar 
panels will keep the batteries charged, 
and you'll never be dependent on out- 
side electricity. With solar, your RV can 
be the self-contained unit we glibly talk 
about. 


Have a ball installed on the front as 
well as the rear. This often makes it 
easier to launch and pull boats from the 
water; you attach the boat trailer to the 
front ball and you can see what you're 
doing. 

е Winches. Ії you plan to take your unit 
off the beaten path, a winch is worth any- 
thing you pay for it. Get stuck miles from 
the nearest highway and you're in real 
trouble. But a winch can get you through 
some incredibly bad terrain. It's an in- 
surance policy you don't want to be 
without. 

e External tool boxes. | attach a full 
width tool box to the back of my units. 
Sure, the extra storage room is nice. But 
there's an additional reason: mud. 

When you come back from hiking or 
fishing, your boots are likely to be full of 
mud. If you go inside, you'll mess up the 
interior. 

| plan in advance. | leave clean shoes 
in the tool box. Then, returning from a 


If you do a lot of park-and-leave it on 
your trips, a solar battery maintainer is 
necessary to keep the starter battery at 
peak performance. One of these also 
makes sense for winter storage. Even if 
you use no other solar assistance, a 
maintainer is a smart investment. 

® Hitch balls. Sooner or later you will 
tow something with your RV—be it a 
boat, utility trailer, or ATV flatbed. Be 
sure you have an adequate hitch instal- 
led. If your unit can take one, a compen- 
sating hitch, which turns the total vehi- 
cle into a tow bar, is best. 


hike, | take off my boots, store them in 
the tool box, and slip into house shoes 
left behind for the purpose. 

These boxes also serve admirably for 
storing outdoor gear which would be un- 
derfoot inside-gear such as fishing 
rods and tackle boxes, separate camp 
stoves, and rain gear. You can even use 
them for storing tools. 

e Storage. To truly turn your RV into an 
outdoor camp on wheels, you must in- 
crease storage capacity. Trouble is, the 
manufacturer has already used up all 

Continued 
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the floor space that is practical for this 
purpose. 

Don't despair. There are many hang- 
ing racks that attach to walls and ceiling 
that will keep your specialty gear out of 
the way until you need it. And there's no- 
thing that says you can't replace the 
original equipment with something else. 

Fishing rods and rifles are hard to store, 
especially if the rods are assembled. To 
handle this problem, | always install ceil- 
ing rod holders. Mine come from Burke 
(P.O. Box 72, Traverse City, МІ 49864), 
and can hold up to 12 fully rigged rods. 
A similar ceiling rack, from Big Sky 
Racks (РО. Box 4208-55, Livingston, 
MT 59047) holds my rifles and shotguns 
when l'm off on a hunting trip. 

One tip: never leave rods, guns, or 
other valuables exposed when the unit 
is in a public place and you are away 
from it. For obvious reasons. 

Depending on your needs, you can 
rip out installed equipment and replace 
it with something that better suits you. A 
little-used settee, for instance, can be 
replaced with a lockable chest. | rarely 
use cab-over bunks for sleeping, so | 
convert that whole area to a security 
chest, with a good lock and opaqued 
windows. 

How much kitchen do you need? 
While it’s nice to have multiple burners, 
an oven, and even a microwave, this all 
takes up space that might be put to bet- 
ter use. 

| like cooking outside and prefer a 
camp stove to the built-ins. So, 
whenever possible, | reduce the internal 
kitchen to a bare minimum and build in 
more storage. On one unit | went so far 
as to remove the stove completely, and 
put a fly-tying bench in its place. 

There are innumerable racks, chests, 
cabinets, and custom built-ins you can 
use. Determine your storage needs. 
Then browse the catalogs, auto-supply 
and RV-supply, and hardward stores, 
looking for ways to provide that space. 
e Safety. | hate to bring it up, but there 
are inherent dangers in an RV. Propane 
is used for heating, refrigeration, and 
cooking, and those connections some- 
times leak. A gas-sniffer can detect any 
escaping gas whether from propane or 
carbon monoxide. 

Until recently, gas sniffers were large 
and clumsy-hardly the thing to fit on an 
RV or boat. Now there are much smaller 
units you can mount anywhere. I'm par- 
tial to the Gas Alert from International 
Marketing Products (150 E. 400 N., 
Suite 201, Logan, UT 84321). Its a 
cigarette pack sized unit that detects 
any petro-based fumes. 

With a little imagination, you can 
create your own perfect outdoor camp 
on wheels. я 


44D | POPULAR SCIENCE 


SPECIAL ADVERTISING SUPPLEMENT 


No need to rough it when you have 


hen | was younger, exploring 
the world of the outdoors was 
much easier than it is now. A 


handful of raisins or a candy bar, a 
pocket knife, and maybe a blanket, and 
| was ready to tackle the wilds. 

| find that as | grow older my inclina- 
tion to rough it decreases. In short, | like 
my creature comforts, and I'm reluctant 
to give them up unnecessarily. 

When using an НУ, this is no problem. 
Anything | think | need—up to and in- 
cluding a microwave —comes along. 
But when boat camping or a back-coun- 
try drive-in via four-wheeler or АТУ, | still 
want the amenities. | enjoy the outdoors 
more when l'm warm, dry and well fed. 


"Todays solar panels and 
portable generators are 
such that you can use 
virtually any electrical 
device you like." 


Fortunately, | still can bring along 
modern appliances. Today's solar 
panels and portable generators are 
such that you can use virtually any elec- 
trical device you like. 

I'm not suggesting that you backpack 
this kind of equipment. Far from it. But a 
small lightweight gasoline generator or 
set of flexible solar panels goes any- 
where a boat, car, or off-road vehicle 
goes. 

Typical of today's generators is the 
Yamaha EF-1000. l've been using one 
extensively for about a year, and won- 
der how | ever did without it. I've used it 
to operate chain saws, electric per- 
colators, lights, power tools, radios and 
similar gear. There's also the added sec- 
urity in knowing that these mini power 
plants protect us from being stranded in 
the wilds because the truck, boat or ATV 
battery went dead. 

On long range fishing trips, the EF- 
1000 has let me recharge the batteries 
that power the trolling motor and elec- 
tronic fishing gear. I've run safe electric 


PORTABLE POWER 


heaters in tents and pop-up campers. 
And that first cup of coffee is wonderful 
when you get it as quickly as at home, 
rather than having to wait for an open 
fire to burn down. 

Not that portable generators are new. 
| can remember using them at large 
scout encampments. But they were 
loud, and smelled bad, and required 
two men and a strong boy to move 
around. Just weren't worth the bother. 

New developments in the power 
products industry have allowed man- 
ufacturers like Yamaha and Honda to 
pack a lot of power into quiet, compact, 
lightweight generators. 

The Yamaha EF-1000 and its clones 
from other manufacturers like Honda, 
Kowasaki, Generac and Onan incorpo- 
rate 4-stroke overhead valve engines to 
minimize maintenance and noise, and 
enhance the generator's efficiency and 
durability. Noisy generators are not par- 
ticularly attractive in outdoor settings, 
and the EF-1000's low decibel count is 
very welcome. And at only 55 pounds, 
anyone can carry it.around. 

My Yamahummer, as | affectionately 
call it, runs for nearly five hours on a gal- 
lon of gas, generating 850 watts on a 
continuous basis. with its dual AC and 
DC outlets, | can run electrical devices 
while, at the same time, charging bat- 
teries. After only a year, Га be lost with- 
out it. 

At least that's what | thought until re- 
cent conversations with Solar Electric 
Engineering, in Rohnert Park, California. 

Га always thought of solar energy as 
something used for permanent installa- 
tions. Turns out, there are innumerable 
applications for outdoor enthusiasts, 
whether they use an RV, four-wheeler, 
boat, or anything else that requires elec- 
tricity. l'm talking about photovoltaics, 
which produce electricity directly from 
sunlight. That power can used im- 
mediately to operate electrical 
appliances, or be saved in a storage 
battery. 

RVs especially find many uses for 
solar energy. As Solar Electric’s Sue 
Starr points out, “Ап RV is nothing more 
or less than a total electric house on 
wheels." In many instances, she notes, 
the power needs for that house can be 
provided more economically from the 


sun than from a power grid. Continued 
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io 1988 Kampgrounds of America 


Let's be honest. Cana complimentary Continental camping equipment. Just bring a sleeping bag or bed 


breakfast of a day-old Danish and luke-warm coffee 
really compare to a fresh breakfast cooked over an 
open fire? А breakfast that's eaten in the crisp 
morning air? А breakfast that starts your day in the 
great outdoors? 

Of course it can't. That's why you 
should check in to the special kind of room 
service you get at a KOA Kampground 
instead of a motel. 

At KOA, you can check in to one of our 
cozy Kamping Kabins, where you can enjoy 
all the fun of camping and still have a safe 
and dry place to sleep. You don't even need 


linens and some basic cooking supplies. | 
So why not try our brand of room service for 
a change? We promise you all of our usual camping 
facilities, like hot showers, clean restrooms, laundry 
facilities, swimming, a convenience store 
and more. At КОА, we promise you the kind 
of good time you just cant get at a motel. 
To find out which KOA Kampgrounds 
have Kamping Kabins, write for a copy 
of the KOA Directory, Road Atlas, and 
Camping Guide. Send $2.00 to 
KOA Directory, PO. Box 30162- P5, 
Billings, MT 59107. 


Would you like to own your own KOA Kampground? 
Write to: Dave Johnson, KOA, Inc., P.O. Box 30558 Dept. PS, Billings, MT 59114 
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More important are developments in 
flexible solar panels that do not use 
glass as substrates. This means you 
can have carry-anywhere, use under 
any condition, virtually unbreakable 
solar panels. 

Take the 33 watt Marine Module as an 
example. When not in use, or during 
transit, it rolls up like a backpack- 
ing bedroll. Spread it out in the sun, say 
on the deck of a boat, and it generates 
enough power to recharge batteries, 
operate fish finders and sump pumps, 
and maybe run a radio as well. With a 
special inverter, it will power AC 
appliances as well. 

Because it isnt made with glass, it 
can take all kinds of abuse. Drop a rod 
and reel on one, and you wont know the 
difference. Get caught in a thun- 
derstorm, and leave it in place. You can 
even walk on it. 


“RVs especially find 
many uses for solar 
energy." 


Imagine the possibilities, not only for 
boating but for backcountry travel. As 
you assemble your gear for the trip, in- 
clude a couple of extra deep cycle bat- 
teries. Say 105 amp sized. When you get 
to your campsite, spread the marine 
module in the sun, and hook it to the bat- 
teries. Then hook up any DC ap- 
pliances —from lights to cooking gear — 
to the bank of batteries. Or even use an 
inverter, and stay with AC devices. 

Or how about a pack trip to the high 
country for trout or grayling. Even 
today's lightweight generators are a bit 
much when a horse is carrying every- 
thing in. But it wouldnt be much of a 
deal to split a couple of modules and 
deep cycle batteries ámong the pack- 
train, and enjoy some home comfort like 
lights and heat while “roughing” it up in 
the mountains. 

It isn't hard to imagine all sorts of such 
applications. Based on the specs, | 
think you could outperform a portable 
generator with less weight, no noise or 
objectionable odors, and absolutely no 
Operating costs. 

ЛІ be doing a lot of experimenting 
with these modules in the coming years. 
But this could very well be the ideal ap- 
proach for the outdoor enthusiast who 
wants the comforts of home out in the 
wilds. 

For complete details about solar 
energy and outdoor recreation, contact 
Solar Electric Engineering, 175 Cas- 
cade Court, Rohnert Park, CA 94928, 
(707) 586-1987. Ж 
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follow YESTERDAY'S TRAILS 


eriwether Lewis. George Ro- 
gers Clark. Daniel Boone. 
Those names evoke the spirit 
of exploration and high adventure. 

Like those historic travelers and 
trailblazers, modern-day wanderers 
can traverse the same paths that 
opened this nation to westward 
expansion. 

The Appalachian Heritage Trail, Cum- 
berland Gap, Fort Boonesborough and 
Fort Harrod are all within easy reach of 
the contemporary traveler along 1-75 in 
Kentucky and Tennessee. And while the 
early explorers took weeks to make this 
migration, today's traveler can discover 
the world of Appalachia in a week or 
less. 

We pointed the Winnebago Le Sharo 
south, and spent five glorious days driv- 
ing and walking the trails trod by our Col- 
onial forebears. We were treated to well 
paved roads, fine restaurants and 
clean, comfortable camparounds. A far 
cry from conditions that greeted the first 


explorers into the wilderness of Ken- 
tucky, Virginia and Tennessee! 

Early descriptions of a pass through 
the Cumberland Mountains excited in- 
terest among settlers, but westbound 
travelers were diverted to other routes 
by war, nature and hostile Indians. As a 
result, many of these early pioneers set- 
tled in the mountains of Tennessee. You 
can follow the same path with a trip 
along the Appalachian Heritage Trail. 
Leave l-75 at Exit 122 or Exit 129 in Ten- 
nessee, and you'll discover a 30-mile 
loop that will give you a glimpse of early 
pioneer settlement life. 

The trail parallels the Clinch River and 
crosses Norris Dam, the first flood con- 
trol structure built by the Tennessee Val- 
ley Authority (TVA). The Norris Dam 
powerhouse is open to the public, and 
there are overlooks on both sides of the 
dam. Just down the road is the ТУА in- 
terpretive center, with exhibits, a hand- 
icapped-accessible boardwalk and 
much more. 
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Points of interest along the Appala- 
chian Heritage Trail include the Commu- 
nity Crafts Shop, offering hand-made 
Appalachian crafts; the city of Norris, 
with a town forest, and houses set in a 
park-like setting; the Lenoir Museum, 
which depicts mountain life prior to the 
great depression; the Rice Grist Mill, 
built in 1798; Norris Dam State Park, a 
5,000 acre park offering many recrea- 
tional opportunities; TVA River Bluff 
small Wild Area, а three-mile nature 
trail; and finally, the town of Lake City. 

The best stop along the trail is the 
Museum of Appalachia. This living 
mountain village, in Norris, Tennessee, 
recaptures the spirit of the hardy 
settlers. Artifacts, cabins, log homes, or- 
chards and barns stand as they did 
many years ago. 

Founder-operator John Hice Irwin, a 
descendant of early 18th century 
settlers in east Tennessee, opened the 
museum in the 1960s to house his col- 
lection of pioneer artifacts. The museum 
property boasts 21 buildings, 12 of 
which are original structures. 

Highlights include the display house, 
a cornucopia of baskets, spinning and 
weaving apparatus, firearms, carpentry 
and leather shops; the Arnwine cabin 
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and furnishings; the gardens, a major 
source of the family's food supply; and 
the General Bunch House, built by Pryor 
Bunch and his twelve children from logs 
cut on the mountain. 

Before leaving the museum, be sure 
to stop at the gift shop. Many of the craft 
items for sale are made locally. There 
are also some pioneer artifacts for sale, 
offering a chance to acquire a piece of 
mountain history. 


"A far cry from conditions 
that greeted the first 
explorers into the wilder- 
ness of Kentucky, Virginia 
and Tennessee!” 


A short ride north on 1-75 will bring you 
to exit 29 in Kentucky, and the Cumber- 
land Gap National Historic Park, a 
scenic 35-mile drive from the interstate. 

Cumberland Gap was used by the In- 
dians as a gateway through the moun- 
tains long before the coming of the 
white man. Known as the Warrior's Path, 
there was a well-beaten trail to the gap. 


Although credit for the discovery of 
the gap goes to Dr. Thomas Walker, who 
passed through in 1750, it wasn't until 
1775 when Judge Richard Henderson 
engaged Daniel Boone to blaze a trail 
that the floodgates of humanity to the 
western lands really opened. 

The population of Kentucky skyroc- 
keted. It's said that of 400,000 people 
who had gone west by 1800, three-quar- 
ters had passed through the Cumber- 
land Gap. With other western routes 
opened for safe travel, the gap now had 
traffic going eastward as well. 

By 1900, local citizenry began a con- 
certed effort to preserve the gap for fu- 
ture generations. That became a reality 
on July 4, 1959, when Cumberland Gap 
National Historic Park was formally dedi- 
cated. 

There's a 160-site campground at the 
gap, located on US 58 in Virginia. Paved 
pull-ins, picnic tables, grills, running 
water and electricity await the traveler. 
In addition, ап amphitheater, nature 
trails and a picnic area are close by. 
Four campgrounds located in the back- 
country are accessible by foot only. Or 
just off l-75 at exit 29, there's a KOA, with 
all the comforts you'll need. 

Continued 


ONLY BUSHNELL BRINGS THE EMOTION 
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Bushnell outdoorsman binoculars. You won't just get a close-up look 
at natures beauty, you ll get a powerful look at natures beasts. Patented 


4 — Insta-Focus? Durable. Powerful. Optically unsurpassed. 

" Bushnell has brought more emotion to more people than any 
other binoculars in America. They make a great gift for someone— 

. Шке yourself. 
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You owe yourself the highest standards in sight. 
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FOUL THE AIR, 
RATTLE THE BOAT 


AND MAKE 
ENOUGH NOISE - 
TOSPOOK THE 
WHOLE LAKE. 


Or you can 
catch fish. 


You can fish with your gas motor. But why put up with the noise? Chances are, the fish 
won't. To catch more fish, remember this rule: Fish like quiet. 


That's why fishermen switch to electric power. And why more fishermen depend on Minn Kota 
than any other electric motor. Minn Kota motors are frequency tuned so they won't spook 
fish. Each motor-propeller system is computer-designed to produce powerful thrust without 
noisy gears or high-speed whine. And every armature is individually balanced to prevent 
noisy vibration. 


. Next time you reach your favorite fishing hole, switch on a Minn Kota. It's not only quiet 
power. It's the quiet power that catches fish. 


| minn KOTA 
QUIET POWER CATCHES FISH. 


1531 Madison Avenue, Mankato, MN 56001 Phone 507-345-4623 


minn KOTA 


Made in U.S.A. 


If you want to get out and walk, the 
gaps the place for you. Fifty miles of hik- 
ing trails criss-cross the park. They 
range from short, easy nature paths to 
long, strenuous trails. There are also 
caves and rock formations accessible 
for exploration or viewing. 

The Park Service presents campfire 
programs, music and craft demonstra- 
tions and historical lectures, and con- 
ducts hikes and walks from mid-June 
until Labor Day. There are also weekend 
programs during spring and fall. 

North on 1-75 is Fort Boonesborough 
State Park, in Richmond, Kentucky. It is 
often thought to be the first settlement in 
the western wilderness, but it is not. It is 
the site of the first permanent settlement 
in Kentucky that included women and 
children. Get off at exit 95 and take KY 
627 about six miles to the park en- 
trance. The campground, like most in 
Kentucky's state park system, has well- 
kept sites, restrooms, showers and a 
camp store. 

The park is so named for the recon- 
struction of the fort built by Daniel 
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Boone and other members of Judge 
Hendersons party. The original fort was 
swept away in one of the periodic Ken- 
tucky River floods, so the recreated fort 
is about a quarter mile inland. 

Its living history at its best. The four 
blockhouses and 25 cabins are fur- 
nished with antiques and artifacts of the 
17705. The first blockhouse contains а 
mixed-media presentation about Ken- 
tucky and Daniel Boone. 

The craftspeople use 18th century 
tools and implements to demonstrate 
various trades, while attired in period 
costumes. Among the crafts de- 
monstrated are spinning, weaving, quilt 
making, seat caning and basketry, can- 
dle dipping, soap making, pottery and 
broom making. Many of the items are av- 
ailable in the gift shop. 

East of Fort Boonesborough and 
south of Lexington lies old Fort Harrod 
State Park. This reproduction was the 
first permanent pioneer settlement west 
of the Allegheny mountains. Originally 
constructed in 1774 by James Harrod 
and his band of settlers, the fort con- 


CAMPING ACROSS THE 


owboys, Indians and cavalry; 
goldminers and gunfighters; fur 
traders, farmers апа wild, 
wicked women. These are the things we 
think of when talk turns to the old west. 

Although thats gone, vestiges re- 
main. Today's camping public can re- 
capture much of this bygone era 
through living history museums, parks, 
momuments and, best of all, hands-on 
experience at special events. Or by 
merely camping in the historic places 
and doing what the early settlers did. 

| decided to do just that, and pointed 
the Le Sharo towards the setting sun. 

First stop on this western odyssey 
was Mullinville, Kansas, where Hay 
Moore and his family raise authentic 
Texas longhorn cows. Located about 40 
miles from Dodge City, its an approp- 
riate spot. The old time cattle drives 
came up from Texas to Dodge, Abilene 
and other Kansas towns, following the 
railhead. 

Once a year, in June, the Moores 
open their ranch to visitors who partici- 
pate in a three-day reenactment of the 
great trail drives which took place dur- 
ing the post-Civil War period to the early 
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1880s. Trail riders bring their own horses 
(or, with enough advance notice, vis- 
itors can arrange to rent horses nearby). 
For those who don't ride, there's a horse- 
drawn wagon to follow the herd as the 
chuckwagons did. 

One field is set aside for camping, 
either in self-contained RVs, by tent, or 
in cab-over horse trailers. If you need 
electricity a portable generator pro- 
vides more than enough power. 

We pulled in on day 1 not knowing 
what to expect. Neither Barbara nor | 
had ridden in years. And 15 year-old son 


tains blockhouses and cabins furnished 
with the primitive utensils, furniture, 
tools and agricultural implements with 
which the pioneers began their life in the 
wilderness. 

In addition, the park houses a memo- 
rial to George Rogers Clark; the Lincoln 
Marriage Temple, which contains the 
cabin in which Abraham Lincoln's par- 
ents were wed; the Mansion Museum, 
built in 1830, and containing artifacts 
pertinent to Kentucky's history; and the 
Pioneer Cemetery, where more than 500 
early settlers are buried. 

Finally, from mid-June through Au- 
gust, two dramas are performed at the 
Forts amphitheater. "The Legend of 
Daniel Boone," and "Lincoln." 

What took our pioneer forefathers 
months and sometimes years, can be 
done by today's traveler in a matter of 
hours or days. Whether you choose to 
linger along the trails of our nation's past 
or move along more rapidly, you can still 
walk in the footsteps of Lewis, Clark, 
and Boone. п 


Chad, who accompanied us on this 
western migration, had never been 
within arms reach of a horse. 

Three days later we had a cowboy on 
our hands. He learned to ride, to handle 
a lariat, and to work the gate on a cattle 
chute. 

When the Moores started their annual 
drive, they actually drove the cows into 
Dodge just like the old drives. But the 
mechanics of such a trip plus skyrocket- 
ing liability insurance put an end to that. 
Now they just drive the cows around 
their ranch. Howewver, it still simulates 
the old time drives with nothing but 
prairie, dust, horses and cattle. 

On the first day of the drive we moved 
about 100 longhorn steers in an eight- 
mile circle. Eight miles may not sound 
like much, but when you're doing it on 
horseback, hazing a bunch of long- 
horns, it becomes a long nine hour 
day Fun—but tiring. The barbecue 
back at the ranch was very welcome. 
And the day ended with a traditional 
rodeo. Visitors went first, with some 
easy events designed for amateurs. 
Then the drovers took over and things 
got real: cattle roping, bronc riding and 
lots of yippie ki yi aye. 

Next day was even more realistic. 
Moore had a bunch of cows and calves 
that had to be moved to some holding 
pens on the other side of the ranch. De- 
laying the move a couple of weeks let 
him use his visitors to make this very real 
drive. 

After the second day's drive and 
another barbecue dinner, we got ready 
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for the grand finale: a barn dance and 
Las Vegas night, with lots of play money 
and prizes for all. 

The eighth annual longhorn drive at 
the Moores will be held June 2-4, 1988. 
This is a unique camping trip—a way to 
recapture an all but vanished part of our 
heritage. For full details, contact 
Moore's Longhorn Ranch, RR1, Box 176, 
Mullinvile, KS 67109, (316) 548-2693. 

If you go, make sure to stop at the 
Boot Hill Museum in Dodge City. It's a 
true slice of living history that recreates 
Front Street of old Dodge City. Volun- 
teers are everywhere, explaining things 
and portraying characters of a century 
ago. Depending on when you make 
your visit, you might see a gunfight, at- 
tend a musical at the Last Chance Sa- 
loon, or hear a pitch by a medicine man. 
A visit to Boot Hill rounds out your taste 
of the great trail drives. And you have to 
pass through there anyway, on your way 
to Chimney Rock. 

Chimney Rock and Scott's Bluff are lit- 
tle different from the dozens of other 
bluffs and buttes along the North Platte 
River in Nebraska. Historically, they 
played a major role in the westward mig- 
ration. 

Both the Oregon and Mormon Trails 
pass through this area. Chimney Rock 
marked the end of the prairie travel and 
the beginning of the mountain leg for 
pioneers heading farther west. The 
springs at the base of Chimney Rock 
were a major camping point. Wagon 
trains were remade, gear was repaired, 
and the poineers rested here for a week 
or more. 

Now Chimney Rock and Scott's Bluff 
are National Monuments. The surround- 
ing area is a dream come true for west- 
ern history buffs. Within a two-hour drive 
of Scott's Bluff, you can visit the Scott's 
Bluff National Monument, and see its 
collection of pioneer memorabilia; tour 
Fort Laramie, a restored cavalry out- 
post; see the Museum of the American 
Fur Trade for a rundown on the life and 
times of the mountain man; or see other 
museums, forts and points of interest. 

But the highlight is a wagon train ride 
on the old Oregon Trail, either for an 
overnighter or for a three-or four-day 
camping experience like no other. 

We camped at the Scott's Bluff KOA, 
in the shadow of the bluffs. Of.all the 
sights, we especially liked the fur 
museum with its exact reconstruction of 
the original Bordeaux Trading Post 
which was established to serve the 
needs of mountain men and Indian trad- 
ers. There are also some special 
souvenirs available at the fur museum. 

But we were really there for the wagon 
train ride, conducted by Gordon How- 
ard and his Oregon Trails Wagon Train 
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Company. We opted for the overnight 
trip, which takes you out on the actual 
Oregon Trail to Chimney Rock, where 
you camp out using gear that is the 
exact replica of that used by the 
settlers. 

Gordon is the perfect wagonmaster. 
Physically he resembles a Mormon 
elder, and he's a bottomless well of infor- 
mation about what pioneer life was re- 
ally like. In fact, his grandfather had 
crossed the prairie in a Conestoga, and 
Gordon has the diary Grandpa left be- 
hind. 

On the wagon train, you can get as in- 
volved or stay as aloof as you wish. | 
rode a saddle horse most of the way out, 
serving as an outrider; Barbara rode a 
wagon; Chad shifted back and forth. 

At the campsite, Gordon distributed 
tents he had made, modeled from old 
photos. The only difference is that he 
had floors sewn in for the comfort of his 
tourists. You can erect the tent yourself, 
or he'll do it for you. Same with the cook- 
ing. There was a woman with her grand- 
son along. He'd never seen an open fire 
before, yet he wound up cooking stew 
over one in a dutch oven. Barbara pre- 
pared a sourdough coffee cake the 
same way. Yet others in the party merely 
sat, observed, were waited upon, and 
had just as much fun. 

Trying to recapture life on a wagon 
train in just one day isn't easy. But Gor- 
don Howard comes close. While en- 
camped, we were visited by an itinerant 
traveler, who stopped to lead a sing- 
along. And early inthe morning the Pony 
Express came by, with a letter for each 
of us. On longer trips, there is even an 
Indian attack. 

Most of the women (and quite a few of 
the men) on our ride wore period cloth- 
ing provided by the Howards. Not re- 
quired, but it's fun, and it certainly 
makes for better photos! 

Sitting around the fire that night, we 
learned what it was like to live out of a 
wagon for weeks. Nothing at all like the 
movies. Gordon brought along part of 
his Oregon Trail artifacts collection, and 


we enjoyed trying to guess what some. 


of the items were. 

Then, after some songs and stories, 
we hit the sleeping bags. Next day we'd 
be up early for breakfast, then break 
camp and head back to the real world. 
It sounds strange to give up modern 
conveniences and return to the hard life 
of the pioneers. But, frankly, we were all 
sorry to have to end our sojourn on the 
prairies. 

Oregon Trail Wagon Train offers one, 
two, three or four day trips. Departure 
dates are preset and reservations are 
required. Large groups can sometimes 
arrange special dates. For complete de- 


tails, contact Gordon Howard, Oregon 
Trail Wagon Train, Rt. 2, Bayard, NE 
69334, (308) 586-1850. 

Nothing could stop the early pioneers 
in their determination to reach the far 
west. Not drought, flood nor Indian at- 
tack. Not anything except perhaps the 
cry of "Gold." No attempt at recapturing 
the old west would be complete without 
some gold panning in the Black Hills of 
south Dakota. 

Gold rushes played an important part 
in westward migration, none more so 
than the one in the Black Hills. The rush 
led to a major Indian war (including Cus- 
ters infamous fight), to the establish- 
ment of some of the roughest boom- 
towns ever, and to many of our myths 
and legends about gunfighters. 

But, like most early visitors, we were 
there for gold. Recreational gold pan- 
ning is a big tourist attraction in the 
Black Hills. At least half a dozen "mines" 
exist, and twice that number of gold 
panning stations. Large tubs are filled 
with water and gold-bearing sand. You 
pay a fee to pan that sand, and keep 
whatever gold you find. 

We wanted to do it right, so we drove 
the Le Sharo to Mike Massa's Covered 
Wagon Resort. We could have camped 
in the Sacora Station campground, but 
Mike insisted we stay in one of his motel 
units. 

He set us up with the gear and took us 
to Boulder Creek, one of the two 
streams on which the original Black Hills 
rush was centered. Then he showed us 
how it was done. 

Using certain geographic signposts, 
you shovel dry sand into the pan, then 
take it to the stream to be washed out. 
since gold is heavier than anything 
else, it sinks to the bottom while the 
gravel and other lighter stuff washes 
away. Eventually you have a small 
amount of gold dust in the pan, which 
you then transfer to a glass vial. 

As part of a family vacation it's fun. But 
don't consider giving up everything to 
become a gold miner. Five of us, after 
panning for two or three hours, had a 
small poke that barely covered the bot- 
tom of the vial. Fun? Yes. Profitable? 
Only as a unique souvenir of the trip. 

If you stay with Massa, and he's not 
too busy, he may take you out panning. 

But even if he can't go along, he's 
likely to lend you the equipment and 
teach you how to use it. And he has 
prospector and touring maps he's 
made up to lead you to the gold and to 
other points of interest in the Black Hills, 
such as old mines, ghost towns, stage 
stations and monuments. Contact Mike 
Massa, Covered Wagon Resort, Box 
424, Piedmont, SD 57769, (605) 787- 
4440 for details. | т 
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ENJOY THE VIEW! 


Choosing and using binoculars 


he one item every outdoor en- 

thusiast should have is a set of 

binoculars-or maybe three. 
Whether you're a camper, hiker, fisher- 
man, birdwatcher, or just plain tourist, 
those binoculars should be within easy 
reach. 

Unfortunately, many of us are so con- 
fused about what kind we should have 
that we put off shopping for and acquir- 
ing the right pair. Fortunately, Jason Em- 
pire has come to the rescue with its 
"Look Book," a basic reference on 
choosing and using binoculars. 

George Egon, Jason's Vice-President 
of Marketing, says his company pro- 
duced the "Look Book" because out- 
door enthusiasts often pick the wrong 
binocular for their needs, or don't under- 
stand what they're getting in the pair 
they do choose. "Often something as 
simple as the basic size nomenclature, 
such as 7x35, is just so much Greek to 
the buyer," he says. 

According to the folks at Jason, here 
are some of things you should know be- 
fore buying your next pair of binoculars: 
* Size. Size is expressed in two num- 
bers, such as 7x35, 10x50, etc. The first 
number states the power of the binocu- 
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lar, while the second represents the 
diameter of the objective lens (the big 
one up front) in millimeters. For exam- 
ple, a 7x35 pair of binoculars means 7 
power with a 35 millimeter objective 
lens. 

As you get into binoculars with higher 

power and larger objective lenses, size 
and weight increase. If you're a back- 
packer, lighter weight compacts with a 
7 or 8 power might be best. However, if 
you're touring in a motorhome, weight 
and size may not be a factor, so you 
might opt for a set of 10x50s to pull in 
clear images from a long distance. 
* Power. Power measures the amount 
you magnify something. If you're watch- 
ing a baseball player who's 100 feet 
away with a 10x binocular, you'll get an 
image as if he were 10 feet away. 

Keep in mind, though, as you get into 
a higher power, not only do you magnify 
the object you're looking at, but simple 
things like hand and body movements 
are magnified as well. So if you have 
trouble holding a 10 power binocular 
steady, and many folks do, you might 
want to drop down to a lower power 
binocular you can manage more easily. 
* Field of view. This is the width, in feet, 


of an area you see 1000 yards away. The 
standard for measurement is always 
1000 yards. 

As you look through your binoculars 
imagine placing markers 1000 yards 
from where you're standing. If you place 
one marker on the extreme left of the 
view and one marker on the extreme 
right of the view, and measure the dis- 
tance between each of them, that will 
give you your field of view. 

The field of view can change even 

though the size of the binocular remains 
the same. For instance, Jason Empire's 
Mercury Model #1117, a 7x35, has a 358 
foot field of view. The Mercury Model 
3 1116F a wide-angle version of the 
same binocular, provides a 500 foot 
field of view. 
° Relative brightness. This compares 
the ability of binoculars to pass light. 
The higher the number, the "brighter" 
the optics. For example, binoculars with 
a relative brightness of 37.5 pass more 
light than a set rated at 10.3. 

These two numbers were not picked 

at random; they compare standard 
7x35 binoculars with 8x21 compacts. 
Obviously, the more likely you are to use 
binoculars under low-light conditions, 
the higher you want the relative bright- 
ness to be. 
* Focussing. There are three distinct 
binocular focus systems. The military or 
European type require a separate 
mechanism for each eyepiece. This is a 
slow, awkward system good for tripod- 
mounted optics and little else. 

Center focus glasses are more com- 
mon in America, and more useful. To 
focus these, close your right eye and 
look at an object through the left lens. 
Focus on that object using the center 
wheel. Then without moving the binocu- 
lars, close your left eye and look at the 
same object through the right lens. 
Focus on it using the adjustment knob 
on the right eyepiece or ocular lens. 

Both lenses will now focus together, 
balanced to your eyes, across the entire 
range of the binocular when you use the 
center knob. 

A bit faster than center wheel focus- 
sing are quick-focus systems, such as 
Bushnell's  Insta-Focus bars апа 
Jason's Fast Focus bar. This uses a flat 
plate instead of a wheel. You move op- 
posite ends up and down with your 
index fingers. 

Even faster is the PermaFocus 2000, 
an exclusive recent development from 
Jason Empire. It requires no focussing 
at all. Your eye and sophisticated optics 
work together, with the result that every- 
thing from about 40 feet to infinity re- 
mains in focus with no adjustments. 

Continued 
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FOR THE FIRST TIME EVER, YOU 
CAN TELL ON WHICH SIDE OF 
THE BOAT FISH ARE LOCATED! 
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^. The new Eagle 3D-100 scans left, Bo EA ар а 
center, and right. It shows you six times рч AOL йд, M 
«more underwater area than most other 9 is чу 4 
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Three full power sonar beams can department, or boat and motor dealer. 
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YES! Please send me more information on the 
3D-100 and other Eagle products. 


FILL OUT AND MAIL TO: 


Eagle Electronics 
P.O. Box 669 Catoosa, OK 74015 
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“ Eyerelief. Eye relief isthe distance be- 
tween your eye and the ocular lens 
(eyepiece). This is preset by optics 
manufacturers. Normally this is of no 
concern to you unless you wear eyeg- 
lasses. Placing binoculars against cor- 
rective lenses doubles the eye relief, 
and could result in blurry images. 

To control this most manufacturers set 
the eye relief with rubber eyecups. If you 
wear eyeglassess, roll the eyecups for- 
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ward so that the ocular lenses come in 
contact with your corrective lenses. 
That will restore the proper eye relief. 
The Jason "Look Book" contains а 
wealth of objective facts and data about 
binoculars. If there's a new set of "field 
glasses" in your future, you should read 
the "Look Book" first. Copies are availa- 
ble for $2 from Jason Empire, P.O. Box 
14930, Overland Park, KS 66214. m 


FISH THE HIGH SURF 


ag о you believe this? Have you 
ever seen so many people, 
having so much fun, so in- 

expensively?" 

| never even got the young surf cas- 
ters name. But | well understood his 
feelings. We were watching his girl 
friend. She'd finally collapsed on the 
sand; wet, tired, surrounded by bluefish 
piled up like cordwood, and with a grin 
that threatened to split her pretty face. 

Around us were dozens of fishermen, 
some resting like the girl, others chest 
deep in the surf, working the tail end of 
a bluefish blitz that had gone on all day. 

The first fish had hit about 11:45 in the 
morning. Now it was 7:30 p.m., and the 
fish were still around. Hundreds of them, 
herding baitfish against the shoreline. A 
wolfpack of blues, sticking around for 
hours at a time, striking lures with aban- 
don. 
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From the time the first fish hit until now, 
there were never fewer than 25 or 30 
rods arched against a battling blue. Big 
fish these were, ranging from about 12 
pounds to an honest 20. 

The kid was right. l'd never seen so 
many people having so much fund so in- 
expensively. But fishing the high surf is 
like that. 

ll fish for anything, anytime. But 
when the high surf is rolling, and the 
blues-or stripers-or reds—or whatever 
are hitting, my blood starts to boil. АН 1 
need do is spot a bunch of gulls work- 
ing, and | have to stop and check out the 
action, whether or not | have a rod with 
me. 

We were at Hatteras Point National 
Seashore during that blitz. Two weeks 
earlier there'd been a similar blitz of red 
drum, and people were hauling in fish 
running as much as 52 pounds. One 


fish like that in a lifetime is enough for 
most fishermen. For dedicated surf cas- 
ters, it's all in a day's work. 

Hatteras, about the midpoint of North 
Carolina's Outer Banks, is a good place 
to start if you've never surf fished before. 
There are lots of other surf casters to 
help you out with instructions, or the 
loan of some tackle, or a cup of coffee. 
And it's one of the few places left where 
you can drive on the beach, so you don't 
have.to lug heavy tackle boxes and 
long, awkward rods across miles of 
sand. 

You can tell the regulars. They're the 
ones pushing four-wheel drive trucks 
and Jeeps rigged out for surfing. Three 
or four rod holders will be mounted to 
the front grill. Special built-in tackle 
boxes may be part of the surf buggy. 
And there will be a camp stove, and 
sleeping bag as a minimum. 

You don't really need a 4x4. Your two- 
wheel pickup will do if you're careful. In 
a pinch you can even use a station 
wagon, van or the family sedan. Lower 
the tire pressure to about 18 or 20 
pounds, which will keep you from dig- 
ging into the sand and getting stuck. 
And if you should bog down, don't hesi- 
tate to ask for help from someone with a 
4x4 and tow chains. 

When | first learned surf casting, it 
was a sport for real men only. Tackle was 
heavy; gear was expensive. And ac- 
cess to good fishing was limited. All that 
has changed. 

Like anything else, you can go as 
cheaply or expensively as you'd like 
when rigging tackle. | suggest renting 
gear from local tackle shops the first 
time or two to get the feel of things. 
Todays surf equipment is compara- 
tively light. But long rods and heavier 
reels can be awkward, especially when 
you're used to freshwater tackle. 

If you'd rather start out with your own 
gear, here are some things you should 
know. A heavy duty spinning reel gives 
you the ability to reach out over the 
breaking waves to where fish are, and 
yet it's relatively maintenance free and 
nearly impossible to tangle. Something 
like Daiwa's Silver Series 4000C is just 
right for starters. Fill the reel with 17-20 
pound test line, and you'll be ready to 
go. Гуе become a devotee of Berkley's 
TriMax tripolymer line since its introduc- 
tion, and recommend it highly for surf 
fishing. It's strong, doesn't take a set, 
and is thin for its breaking strength. 

surf rods are available in lengths from 
nine to 15 feet and more. But unless 
you're used to handling long rods, bet- 
ter start with the shorter stuff. A ten or 11 
foot graphite composition rod, such as 
Daiwa's Strike Gold or Regal Strike 
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. Theresa point behind 
introducing our newest outboards. 


Fishing. That's what our all-new 8, 9.9 and fishing market. They also feature Mikuni 


30 HP outboards are all about. carburetors, all- new tough 2-cylinder loop- 
The new Suzuki 30 is a 3-cylinder loop- charged system, electronic ignition and 
charged marvel of technology that really puts thermostatically controlled cooling systems. 
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smooth trolling and super- “| 24 m С limited warranty. (See your 


2i 1 7А Suzuki dealer for details.) 
| If you take your fishing 
seriously, you should take a 


crisp acceleration, this motor 
is the one. You even get your 
choice of electric or manual 


start and an external idle - serious look at this trio from 
speed adjustment. Suzuki (even if all you want 
Е с Dare new : xd ЖЕ, 15 some serious fun). 

models bring Suzuki oi E ج‎ = 
injection to the small motor Lae, > SUZUKI 


Call 1-800-447-2882 for your nearest dealer or write for a free 88 catalog: Suzuki America Corp., 3251 E. Imperial Highway, Brea, СА 92621. . 


series fits the bill. Even with these light- 
weight rods, you'l tire easily at first. 
Don't even think of a 15 footer until 
you've got some surfing under your belt. 

You'll want to carry at least two outfits, 
in case something goes down. Rods do 
break, after all. And sand can really do 
a number on a reel's gears. It's a long 
way back to town when the fish are hit- 
ting. 

The kind of lures to carry will depend 
on the time of year and the species 
sought. Remember, though, that we're 
talking about predator gamefish attack- 
ing schools of baitfish. So go with lures 
that simulate crippled bait. Slab spoons 
are always in order. | like the Vortex Klipr 
system because of its quick-change 
color sleeves, so carry a few of them 
along with the more traditional saltwater 
spoons. 

Saltwater poppers are handy, espe- 
cially when fish are slashing fish on top— 
which happens quite often. And for 
night fishing the surf, poppers are tops. 
You hear the fish hit bait, cast in the gen- 
eral direction of the sound, then stay in 
touch with your lure from the sound it 
makes. This is not the easiest fishing, 
but for sheer, unbridled excitement, lit- 
tle else compares. 

Generally, the local tackle shops can 
fill you in on what lures, colors, and sizes 
are working. Take their recommenda- 
tions. And be sure to pick up at least 
three or four of each lure. It's easy to 
break off in the surf. 

Waders are a must! If you fish only 
bays and inlets, you can get away with 
hip boots. But for the high surf you need 
chest waders. Get the best ones you 
can afford, or you'll wind up very wet, 
very cold, and very uncomfortable. 
Along with the waders, add some trac- 
tion with a pair of shoe chains from Tight- 
line Accessories (223 Parkview Dr., 
Northlake IL 60164). Like tire chains for 
your feet, they provide non-slip footing 
on virtually any surface. 

The nice thing about fishing Hatteras 
is that you can camp on the beach while 
waiting for the fish to show up. Tents are 
permissible, but if you've never pitched 
one on sand you had better learn the 
special tricks before trying it. High 
winds and short tent stakes do not make 
the best combination. 

A truck camper is the best bet since it 
gives you the convenience of camping 
with the mobility of the truck. Sometimes 
you have to follow the fish up and down 
the coastline. 

One warning if you do try surf fishing. 
It's a fever that can be cooled only by 
pounding waves and strong, hard-fight- 
ing fish. You'll find yourself returning 
again and again to the high surf for a 
сиге. ы 
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FISHING THE 'GLADES 


ithout slowing down, Jay Mid- 
kiff turned at a right angle to 
the canal, and, running full 
out, headed the boat towards a solid 
wall of sawgrass. This can be discon- 
certing under any conditions. But in the 
half light just before dawn, it is down- 
right eerie. When we hit the grass, it 
was like Moses parting the waters. 

"These are almost all floating is- 
lands," he told us after the boat passed 
through the tall grass into one of the 
prettiest, lily-covered ponds we've ever 
fished. "If you know your way around 
on high water you can fish miles of 
sloughs and ponds and never see 
another fisherman.” 

That was my introduction to the 
145,000-acre Loxahatchee National 
Wildlife Refuge —northernmost of three 
federally managed sections of the 
Everglades. But it was by no means my 
last visit. Loxahatchee is a shallow 
water bassin' bonanza just waiting to 
be discovered. And once you find it, 
you return again and again. Fishing is 
nothing short of incredible. Fishing pres- 
sure is almost non-existent — astound- 
ing when you consider that it lies within 
an hour of Fort Lauderdale and other 
south Florida population centers. 

Dedicated bass fishermen visiting 
south Florida should do themselves a 


favor by checking out the super waters 
of Loxahatchee. 

How super? The last time | fished it, 
in mid-March, the temperature was in 
the high 70s with clear skies and new 
weed growth just starting to reach to- 
wards the surface. Topwater time! 

The ripples had barely settled from 
the first cast when there was a bulge 
and the lure disappeared. Soon, a 
three-pound large-mouthed bass was 
in the live well —the first of a dozen such 
fish taken before noon. 

Savvy fishermen, even those towing 
their own rigs, would be wise to hire a 
guide — even if for only one day —to get 
a feel for the area. That's what | did the 
first time. And because the area is al- 
ways Changing, | go with a guide every 
time. It's an inexpensive investment in 
both safety and fishing success. What's 
more, even during the high water 
periods, it can be difficult to fish "inside" 
with a heavy, fiberglass boat. The 
guides all use aluminum rigs for that 
reason. Boats designed to fish inside 
are rigged differently, too. The guides 
equip their craft with small outboards 
in the 4-horsepower range instead of 
electric trolling motors. "The best elec- 
tric made," notes guide Jay Midkiff, 
"gets chewed up real fast if you use it 
inside. An electric is fine, though, for 
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working the canals and edges." 

Guides must be registered to work 
the area, and are available through the 
headquarters building. According to 
Midkiff, who is a chief guide, there are 
three full-time and another three part- 
time guides. So, with a little notice, you 
can be assured a guide almost anytime. 
However, during the prime holiday sea- 
son, you might find it tough to get a 
guide at the last minute. 

While it's always a good idea to hire 
a guide when fishing strange waters, 
its an especially good idea here. Each 
of the four different times I've fished this 
area, Гуе encountered different condi- 
tions which called for different fishing 
techniques in different locations. 

Locating fish is a function of water 
levels and current flow. In the late fall 
and early winter, water is pumped into 
Loxahatchee, and the inside flats have 
enough water to float a bass boat. The 
fish move in with the water and take up 
residence until spawning time. 

Now is the time that spinnerbaits and 
wormin' really shine. But remember, this 
is shallow water with a lot of free-floating 
weed. Best bet is in-line spinnerbaits 
such as Snagless Sally in chartreuse, 
yellow or yellow and black. The Boonie 
Bait Humpin' Worm, in the same colors, 
also works well, but you might have to 
add a small split shot or two in front of 
the wire shaft. 

Wormin' calls for a moving bait, and lit- 
tle or no weight. Texas-rigged curly tails 
with, at most, 1/32 ounce bullet weights 
are good choices; especially the pearl 
tail types in blue/blue and blue/yellow. 
Higged worms are gaining in popularity, 
and a Thunder Bait rigged worm in elec- 
tric blue, available at the headquarters 
tackle shop, can sometimes encourage 
strikes when nothing else does. A 
steady retieve, oddly eough, brings 
strikes. Crawling the worm is rarely 
successful. 

Water drawdowns start in the spring, 
and the bass move with the current. Lit- 
tle by little, vast beds of hydrilla are ex- 
posed along the edges of the flats. In 
March there might be as much as a foot 
of water above the weed growth. By the 
end of April, the weeds form vast, im- 
penetrable mats. 

So long as there is water over the 
weedbeds, top water baits are the tick- 
et. Work them very slowly. Cast out, and 
let the bait sit until the ripples have 
faded away. Then wait at least that long 
again before giving the bait a twitch. Let 
it rest again. Continue your retrieve in 
that manner. Most hits come while the 
рай is sitting still, usually just after the 
cast is made. 

If-theres a slight chop, buzzbaits 
work almost as well as topwater plugs. 
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With heavier wind, however, switch to 
spinnerbaits and work them just under 
the surface. Mann's Rattlespin is ideal 
for those conditions, combining all the 
best parts of spinnerbaits and rattling 
crankbaits. 

If you get the impression that spinner- 
baits are a good choice in Loxahatchee, 
you're right. “If | had to use only one bait 
here," notes the chief guide, "it would 
be a chartreuse spinnerbait — prefera- 
bly an in-line type because they dont 
foul in the weeds as much as the safety 
pin type. More than 9096 of the fishing 
here is in water three feet deep or less, 
and shallows and spinnerbaits just 
naturally go together.” 

Even the deep water fishing is tailor- 
made for a spinnerbait. As the water is 
drawn down, the fish concentrate in 
canals, seeking cover in the weeds 
along the edges. Work that spinnerbait 
over the weeds, letting it drop in the 
pockets, and you'll almost always 
SCOre. 

On some surprisingly large fish, too. 
Although the typical Loxahatchee bass 
is inthe two to four-pound range, quite a 
few eight-pounders are taken every 
year. "This is one of the largest bass fac- 
tories in the world," says Midkiff. 


"There's plenty of forage and cover, and 
very little angling pressure. So there are 
lots of fish, and they have time to grow 
big." 

Access to Loxahatchee is located in 
Hillsborough Recreation area, six miles 
on Glades Road off Florida 441, just 
south of Boca Raton. 

Guides can be booked at the head- 
quarters building. You can reserve one 
by calling (305) 426-2474, or by calling 
Jay Midkiff direct at (305) 752-4318. 
omall rental boats and motors are avail- 
able at headquarters, too. 

Loxahatchee is different from any- 
thing else you may have fished. It's not a 
river— quite. It's not a lake— quite. And 
Its not quite an impoundment. It com- 
bines parts of all three in its own unique 
ecosystem. And the bass seemto follow 
their own rules. Learn them, and youll 
score. Тгу imposing rules learned on a 
river, lake or impoundment, and you 
might go home skunked. 

And while you're there, remember, 
fishing isn't everything. Loxahatchee 
contains one of the world's largest con- 
centrations of exotic wildlife — primarily 
birds. Take time out from casting to 
enjoy the natural show. 

ІШ 


OREGON'S SOUTHCOAST: 
OUTDOOR PARADISE 


® соге a culture develops art, it 

must have leisure. It's hard to be 

В creative when you spend all 

your waking hours just scrambling for 
a living. 

Maybe that's why the Indians of the 
Pacific Northwest were so artistic. They 
didn't have to work too hard, what with 
the nearby rivers and ocean teeming 
with fish and the forests thick with game. 
In the northwest, if you reached out your 
hand the land would feed you. 

It's still that way, especially along the 
Oregon Southcoast, an area stretching 
from the California line to about Win- 
chester Bay. Because of the mountains 
on the east, and the Humbolt current 
passing close to shore, the Southcoast 
stays mild and balmy all year. Indeed, 
it's sometimes called the “banana belt" 
because of this moderate temperature 
range. 

For the outdoor enthusiast this is à 
real paradise. Gray whales pass by on 
their annual migrations, and it's quite 
easy to see them from shore and get 


great photographs. Or, if you want a 
closer look, there are a number of char- 
ter boats that book whale watching 
trips. | 

Sea lions abound in the area, with one 
of the largest rookeries in the world just 
off the coast of Gold Beach. Imagine a 
large rock, perhaps five or six acres in 
size, literally covered with the large 
seals. You need a boat to see that rook- 
ery, but the Sea Lion Caves, near Flor- 
ence, are accessible by road. 

The real draw is fishing. All kinds of 
fishing, from the glamour species like 
salmon, steelhead and striped bass to 
the more prosaic bottom fish like ling 
cod to offbeat species like sturgeon and 
shad. Guides, charter boats, and rental 
equipment are available. Or you can 
just bait up and cast from shore or 
pierhead. 

The special treat, though, as far as I'm 
concerned, is dungeoness crab. Consi- 
dered by many gourmets to be the 
world's finest tasting crab, they are 
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When it comes to casting power, 
Daiwa® flat outdistances the competi- 
tion by a long shot. 

Fact is, Оаіхуа5 Long Cast™ spin- 
ning reels can fire even the lightest of 
г е pa s lures farther 

— 0 жы. (Пап ordinary 
E spinning reels. 
So whether 
youre on a 
riverbank or a 
windswept lake, you can cover those 
spots that used to be out of range. 
Spots other fishermen cant reach. 
The long and short of it. 

Ordinary spools are short and 
deep. Which means your line has to ' 
fight its way over the "EF 
spool lip on casts, a big | 
hangup that cuts down 4 
on your distance. fim ч / 

Daiwas Long Cast ч 
spool is longer and | 
shallower. 

There's less 
line friction. So 
you get longer 


Daiwa's 
Long Cast 
Reels 


casts and smoother Pama retrieves. 
Cover more water, even faster. 

Daiwas new TG1200H gives you а 
blinding fast 6.2 to 1 retrieve, one of 
the quickest in the business. 

Thats the kind of speed that can 
get you to more productive water in a 
hurry. Or pick up slack in a flash for 
slamming hooksets. 

The power is in your hands. 

A larger spool core makes room for 
oversized drag washers. And that means 
the smoothest, most consistent drag 
youve ever feltona spinning reel. Now 
you, and you alone, can control the 
action from hookset to landing net. 

' Pick up a Long Cast reel at a 
pde dealer near you. And you'll 
, see there aint nothing gonna 

keep you from getting to 
) those fish that used to be 
n ` Just out of your reach. 


Daiwa Corporation 


For our full-line catalog, send $1 to Daiwa Corp., 7421 Chapman Ave., 
Dept. С-5, Garden Grove, СА 92641. In Canada: Daiwa Canada Ltd., 
7959 Enterprise Street, Burnaby, B.C., V5A 1V5. © 1987 Daiwa Corporation 


found only in the Pacific Ocean, from 
northern California northward. Апу- 
where else you pay a hefty premium for 
the privilege of eating dungeoness 
crab. Here you catch them yourself. 

Whether dungeoness really is the 
finest tasting crab is a moot point. | 
wouldn't want to be forced into a choice 
between them and, say, stone crab from 
Florida. But there's no arguing with the 
fact that dungeoness are delicious— 
one of the sea's great delicacies. 

Back on the East Coast and in the 
Gulf Coast, recreational crabbing is 
done one of two ways. The most com- 
mon is to use a crab trap: a square or 
pyramidical shaped wire mesh box. 
This is baited with dead minnows, and 
lowered to the bottom. The sides open 
when the trap hits bottom. After waiting 
an appropriate time, you pull up the 
trap. The sides close as you haul in the 
trap, confining any crabs. 


"Crabbing is done 
wherever there is access 
to the water, with every 
pier and boat landing 
holding its quota of 
crabbers." 


The second way is to string bait on a 
wire loop, and toss that loop out on a 
heavy line. After waiting a while, you 
slowly pull the loop in. Feeding crabs 
will stay with the bait as long as it isn't 
moved too quickly Once they're in 
range, you use a long handled net to 
scoop them up —usually missing more 
than you catch. 

On the Oregon Southcoast, crabbing 
is done yet another way. They use ring 
nets: double hoops joined on the sides 
and bottom with mesh. These rings are 
baited and thrown overboard, just like 
with traps. But hauling them in must be 
done more quickly, because they stay 
open and the crabs could escape. 

Dungeoness crabs have seasons, 
size limits, and bag limits, with all three 
changing depending on whether you 
are in California, Oregon or Washington. 
In Oregon only males can be kept, with 
a minimum size of 534 inches. There's a 
daily limit of 12. 

Hed crabs are caught the same time 
and way as dungeoness. There is no 
quantity or sex limitation on the reds, but 
theres not too much meat on them 
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either. Few natives keep them. Those 
that do usually take only the claws. 

Crabbing is done wherever there is 
access to the water, with every pier and 
boat landing holding its quota of crab- 
bers. Rings and bait are available for 
sale just about everywhere along the 
coast, in hardware stores as well as 
tackle shops. 

A few charter boats book crab trips, 
and it's a unique fishing experience. | 
went out as part of a three-boat charter 
booked through Captain John's in Char- 
leston. Captain John's is a fishing serv- 
ice offering charter boats, a motel and a 
restaurant. 

A crabbing charter gets you away 
form the crowds, but is essentially done 
the same as on shore. Once we got to 
the crabbing grounds, we set out a line 
of ten rings. On shore, you merely hang 
onto the line, or tie it to something. From 
a boat, you clip the line to a marker 
buoy. 

By the time the last ring is baited and 
set, enough time has elapsed forcrabs 


to be feeding at the first one. So you 
motor up to it, snag the buoy with a boat 
hook, and haul away on the line with ev- 
erything you've got. Crabs are sorted 
and measured on deck, the small ones 
and females thrown back, and you head 
for the next ring. 

Nice thing about this is that the wait- 
ing time is filled. On shore it’s easy to get 
bored and pull traps too soon. And, 
while there are plenty of crabs caught 
from shore, the bigger ones are out in 
the harbor. 

May Pollen, booking agent for the 
group, notes that this is an adventure for 
large groups. Up to 15 people can be 
accommodated on each of the three 35- 
40 boats. "Smaller parties will be taken," 
she says, "so long as they are willing to 
pay the minimum charter fee." 

In addition to crabbing, the group 
also books salmon and bottom fishing 
trips. For details, contact May Pollen, 
Charleston Charter Service, РО. Box 
5457, Charleston, OR 97420, (503) 888- 
4846. Ж 


GREAT LAKES GETAWAY 


enosha, Wisconsin lies midway 
between Chicago and Milwau- 
kee. But we might as well have 
passed into another country that morn- 
ing. Ground fog frosted the shoreline, 
and Lake Michigan was scarcely visible 
as we crossed the 50th Street Bridge 
heading to the marina where Gale 
Mielke awaited us on the charter boat 
"Seaker." 
The fog reached about three miles 
offshore, blanketing the world and con- 
tributing to the eerieness of a flat sea. 


Yes, literally flat! Never before had 1. 


seen the lake quite so calm. Not a 
breeze stirred; not a ripple broke the 
surface film. 

It was eerie. But it didn't affect the fish- 
ing. We were aboard the "Seaker" to 
learn about wire lining for lake trout. 
Wire lining is a different twist to trolling 
the Big Pond that is proving very effec- 
tive. 

Га heard of trolling with wire line on 
deep inland lakes, where it was the only 
way to catch lakers. That's because 
they're pulled up from depths of better 
than 200 feet. Under those conditions, 
even on wire line, a lake trout is very 
much dead weight. 


Lake Michigan lakers also hug the 
bottom. But we'd be fishing water a lot 
more shallow than 200 feet. From the Il- 
linois line north to just past Kenosha lies 
an underwater ridge. The true bottom 
landward of this ridge is 80 feet down. 
On the lake side it slopes off to 120 feet 
and more. The actual ridgeline is a 
scant 55 feet beneath the surface. Lake 
trout feed by cruising up the sides of this 
great sand wrinkle, and are most often 
caught near or right off the top. There 
are reasons other than weight for using 
wire lines. "For some reason," Mielke 
says, “the fish will often go for the wire 
lines when a downrigger, with the same 
lures, trolled at the same speed, can't 
buy a hit." | 

All well and good for a charter skipper 
who makes his livelihood assuring that 
his customers go home with lots of fish. 
But we're not customers. We're not look- 
ing for guarantees. So there has to be 
another reason. Mielke just smiles. 
"Wait until the first fish hits," һе re- 
sponds to my query. 

It wasn't much of a wait. As soon as 
we reached the ridge—about eight 
miles offshore—he rigged the lines. 
Mielke prefers a single strand Monel 
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wire for his rigs. The wire is attached toa 
barrel swivel, and a monofilament 
leader tied to the other loop. A short 
dropper is also tied to the barrel swivel, 
and a bank sinker weighing 16 to 20 
ounces tied to that. Then it's by-guess 
and by-gosh to figure what lure to use. 

Half the rigs are wire, half regular 
downrigger setups. А selection of lures 
is tried until we can figure what the fish 
want. Mielke barely has time to set the 
last rod in place before there's a hit on 
one of the wire lines. | grab the rod and 
start reeling. 


“Тһе fish will often go 
for the wire lines when 
a downrigger, with the 
same lures, trolled at 

the same speed, can't 
buy a hit." 


There's no stretch to the wire, no give 
at all. It's just me and the fish now; a di- 
rect link with nothing to absorb my er- 
rors. If he does everything right, he 
stays free. If | do everything right, he 
comes to net... maybe. He may still go 
free. Every move, every headshake and 
body twist, is instantly telegraphed up 
to the wire to my all-too-soon aching 
wrists. The fish starts coming in, then 
suddenly sounds again, and runs 
sharply to the left. | almost forget to turn 
the rod so the singing wire aligns with 
the rollers. Mielke quietly reminds me to 
do so. 

Wire line peels off the reel, and the 
battle starts again. "This has gotto be a 
king, fighting like this," | say. Mielke just 
smiles. Finally, after three more such 
sizzling runs, the fish is in the net: a 
small laker of about six pounds. | can't 
believe that any lake trout, let alone a 
small one, could put up a battle like that, 
and say as much. Mielke just smiles. He 
knows already that l'm a convert. 

There are five of us aboard as 
Mielkes guests that day, including 
George Shandsburg, an old hand with 
the wire, as he proves when the next fish 
hits. The action is a repeat of the first 
fish, with George playing his bit better 
than | did. 

A third fish hits, then a fourth, and so 
on through the morning. Final score: 
fourteen fish, thirteen of which are lake 
trout which hit on the wire. А nice coho 
completes the bag —also on the wire. At 
one time we had five on simultaneously, 
and miraculously landed four—no 
mean feat working off a fighting deck 
that can barely hold three people. Poor 
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George; he kept picking up rods апа 
handing them off to other people. When 
it was over, he hadn't gotten to play one 
of the five. 

According to Mielke, our experience 
that day was not unusual. "It often hap- 
pens that they hit on the wire and no- 
thing else," he reiterates. "Between that, 
and the better fight you get, | don't un- 
derstand why anybody would not rig 
wire." 


į 


“Final score fourteen 
fish, thirteen of which 
are lake trout which hit 
on the wire.” 


Most Lake Michigan charter captains 
are stationary, working out of a single 
port. But Mielke took a tip from migrat- 
ory blue water skippers of the East 
Coast who may roam from New York to 
Florida as the weather and fish move- 
ments dictate. 

His home port is Algoma, Wisconsin. 
He opens the season guiding for early 
season brown trout off Door County as 
soon as the water opens. Then he 
moves south, spending June and July 
working trout and salmon out of 
Kenosha. By August һе5 back north 
working the kings along the peninsula. 

| wanted more information on wire lin- 
ing. So | called Ken Mandy, who oper- 
ates the "Kari-Joy" out of Racine. Ken's 
an old friend, and one of the finest char- 
ter skippers around. If there ever came 
a time when | absolutely, positively, had 
to catch fish, Га call Кеп and he'd take 
me to them. Mandy is also one of the few 
charter operators who use wire. Mielke 
turned him on to it a few years back. He 
didn't need much convincing. 

Mandy rigs a little differently, though. 
He prefers braided wire over Mielke's 
Monel. Mandy's lines are seven strands 
of stainless steel, braided and then 
burned. The burning turns them brown, 
supposedly making them more forgiv- 
ing. "The braided wire doesn't kink quite 
as easily as the solid wire," he insists. 
Maybe so; but it's all relative. One of the 
reasons most captains — charter or pri- 
vate —haven't switched to wire is the ex- 
pense and bother of using it. If you look 
at the stuff crosswise it kinks. And a 
kinked line means a broken line with the 
first fish that hits. “| can understand 
them not wanting to play around, espe- 
cially the inexperienced charters. It 
doesnt take long to run up some big 
bills replacing line. But that's a cost l'm 
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willing to bear in order to give my cus- 
tomers the sport they're paying for." 

Mandy's terminal tackle is also differ- 
ent. He adds a surgical tubing bumper 
between the wire and leaderto keep the 
sinker from fraying the leader. When it's 
working right, the sinker is just heavy 
enough to bounce off the bottom, rather 
than merely be dragged by the boat. 
Those bounces can wreak havoc with 
unprotected lines. ! 

Boat handling, too, is a bit different 
when towing wire lines. Both Mielke and 
Mandy cut down the number of lines 
they put out. For instance, in early 
spring, working out of Waukegan, |І 
linois for salmon (Mandy is another Lake 
Michigan nomad), the "Kari-Joy" tows 
as many as 11 lines. 

But while working the ridge for lakers 
Mandy won't rig more than eight lines, 


THE STRIPERS OF 


half of which are downriggers. Nor is 
there any quick maneuvering. This day 
Mandy works the outside edge of the 
ridge where were marking fish in 110 
feet of water. At that depth there is no 
such thing as a fast turn. Every time we 
reverse direction it takes a full ten mi- 
nutes and at least a half-mile radius. 

Mandy has little patience with anglers 
who badmouth the fighting qualities of 
lake trout. In fact, rather than avoid 
them, he specializes in catching lakers 
during the summer months because he 
believes they are more reliable and 
sportier than salmon. 

Want to try wire lining? Both these 
captains can be reached at Mandy's 
number: (414) 634-3062. “Seaker” апа 
"Kari-Joy" can each handle up to six 
anglers. For larger groups, talk to 
Mandy about a multi-boat charter. M 


LAKE NORRIS 


or fishermen, every decade has 
its species. 

During the 60s, largemouth 
bass came into their own. In the 70s, 
trout and salmon in the Great Lakes be- 
came the rage. In the 80s, the glamour 
fish is the striped bass. 

And for good reason. Old Linesides is 
the fightingest fish to ever hit sweet 
water. Think of a freight train with fins, 
and you'll have some idea of the power 
these fish possess. 
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| grew up fishing for striped bass іп 
the high surf. But despite the wide- 
spread introduction of stripers (and 
their striper/white bass hybrid cousins) 
into many inland lakes, Га not gotten to 
fish for them in sweet water. Then | met 
oteve Baker at a trade show, and he in- 

sisted | come down and give it a try. 
Steve is a guide on Norris Lake, in 
Tennessee. Norris was the first TVA im- 
poundment built back in the thirties. 
Continued 
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the trailer 

+ is standard! 

| At this kind of price, 

with this kind of equip- 

» ment, Bayliner has 
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, ever to get into boating 
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rider is just one of — ! 
с nineteen Bayliner Total 1500 Capri Bowrider, Boat, Motor and Trailer Package 


Discover for yourself 
how affordable boat- 
ing can be, with a visit 
to your Bayliner 
| dealer. Find him in the 
Yellow Pages or write 
for the name of the 
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| Bayliner pioneered the packaging No wonder Bayliner has become the | z анық; 
idea, and only Bayliner has the size, world’s largest builder of pleasure Bayliner Marine Corporation — 

* experience and commitment to boats. ыны Sene WA: 29124 


Апа it was an early choice for intentional 
striper introduction. Note the word "in- 
tentional." The first stocking of striped 
bass were accidental. When the San- 
tee-Cooper reservoir was built, some 
striped bass, who had run up river to 
spawn, were trapped in the new lake. 
They found it to their liking, and the rest 
is history. Stripers have since been intro- 
duced to dozens of lakes and rivers, in 
about 30 states. Іп some instances, 
they've reached weights in excess of 
50 pounds. 


“There are all kinds of 
fishing methods used for 
stripers. Most of the 
techniques are based on 
the time of year, and how 
the fish are feeding." 


In addition to guiding on Norris and 
other lakes, Steve edits and publishes 
Trophy Striped Bass magazine, one of 
only two publications devoted to that 
species. And he's personally caught 
nearly 1,000 striped bass weighing 30 
pounds or more. So he'd be the perfect 
choice to introduce me to inland striper 
fishing. 

There are all kinds of fishing methods 
used for stripers. Most of the techniques 
are based on the time of year, and how 
the fish are feeding. 

When | joined Steve on that first trip, it 
was late summer. The fish were down 
deep, feeding on schools of shad. So 
this would be live bait fishing. 

Now most of the time if you fish live 
bait you merely stop off at a tackle shop 
and buy some. Maybe it's red worms for 
bluegill, or minnows for crappie, or suc- 
kers for musky, or what-have-you. 

shad fishing for stripers is different. 
Your first stop is to catch bait, using 
large throw nets. "We're after the larger 
river shad," Baker explains. "The lake 
shad travel in huge schools, but are 
small fish. But using a large river shad, 
we get the stripers’ attention." 

Back out on the lake, | understood 
why. We looked for schools of baitfish, 
using the depth finder. And these are in- 
credible schools. Shad as far as you 
could see, if they'd been on the surface, 
in layers 20 feet thick and more. The bait 
had to be different to attract a striper 
amidst all that largesse. 

Good fishing sonar is a must for this 
type of angling, with video sounders 
probably making the most sense. But 
they're expensive. The new LCR's, such 
as the Lowrance X-50, are almost as 
good, and certainly more affordable. 
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Once the baitfish are located, we got 
going. Large hooks and enough weight 
to carry the bait down were set up on the 
rods. The fish we were looking for were 
in 55 feet of water, so it would take a bit 
of weight to get the shad down to them. 

Long rods, and level wind reels-such 
as the Daiwa Millionaire series, or possi- 
bly its new 47 LC trolling reel-work best 
for this type of fishing. In fact, any "Great 
Lakes" outfit would be suitable. 

A large shad was lowered to the ap- 
propriate depth, and, using the electric 
trolling motor, we slowly moved in and 
out of the shad school. Steve monitored 
the depth sounder. | watched the rods. 

"Watch that left hand rod," he sud- 
denly cautioned. "There's a fish coming 
up." He barely got that out of his mouth, 
when the rod started bounding in its hol- 
der. | grabbed it, and set the hook hard. 

And stood there watching line peel off 
the reel! 

Even with fairly heavy line, and a tight 
drag setting, you don't turn a big striper. 
All you can do is keep the rod tip high, 
and wait until that first run is over. Some- 
times you have to chase them with the 
boat, to avoid losing all your line. 


"Even with fairly heavy 
line, and a tight drag set- 
ting, you don' turn a big 
striper. All you can do is 
keep the rod tip high, and 
wait until that first run is 
over. Sometimes you 
have to chase them with 
the boat, to avoid losing 
all your line." 


This one sounded after stripping 
about 250 feet of line in a matter of sec- 
onds. Then the fun really began. l'd 
pump him up, recovering some line, 
and he'd run again, taking what Га 
gained and more. Pump and run. Pump 
and run. Pump and run. l'd reel in two 
feet of line, and he'd take three feet 
back out. 

Finally | began gaining on him, and, 
indeed, had him within 20 feet of the 
boat. So he put on the after burners, and 
stripped off 100 feet of line. And we did 
it all over again. 

And yet again! And still again! But 
after the fourth big run, he finally tired, 
and | was able to work him to the boat. 
Steve netted him, and my first freshwa- 
ter striper-16 pounds of opalescence 
and muscle-came over the side. 

During the two days | was with Baker, 


we danced that same jig innumerable 
times. Despite it being late summer- 
supposedly the most difficult time to 
catch stripers—we had little trouble find- 
ing fish. Fish running from 1172 to 22 
pounds. Fish with an incredible amount 
of strength and stamina. 

Not all of them were taken on live bait. 
When striped bass are down deep, ver- 
tical fishing with jigging spoons also 
works well. Steve happened to have 
some Bomber slab spoons with him. 
They were on the light side, being black 
bass sized. But, by concentrating hard, 
we were able to stay in touch with the 
lure, and entice some hits. The heavier 
slab spoon, designed specifically for 
stripers, would have been easier to 
work. So, too, would the Vortex Klipr in 
the large size. 

Had all of this failed, we'd have bro- 
ken out the downriggers, and trolled 
some spoons and minnow baits just 
below the schools of shad. That's the 
surest way to control the depth you are 
fishing; and with some of the smaller 
downriggers now on the market its no 
big deal to add one to a small boat. 

Availability of this equipment is one of 
the best reasons for a visitor to hire a 
guide. Until you know a particular 
species' habits well enough, and have 
rigged up properly for it, you can't possi- 
bly depend on good fishing. This is 


especially true with stripers, whose . 


habits change radically based on water 
temperature, availability of baitfish, and 
other factors. 

Steve Baker's guide service can han- 
dle as few as one, or as many as ten 
fishermen in a group. He has four other 
guides available to him, each with his 
own boat and tackle. For reservations or 
other information, contact Steve at 
Trophy Striped Bass, 128 Dogwood 
Trail, Maynardville, TN 37807 (615) 922- 
0424. And, if you're at all interested in 
striped bass fishing, it wouldn't hurt to 
check out his magazine. Subscription 
information is available from the same 
address. [ry 
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| hope youre enjoying "The Great 
Outdoors '88," our second annual 
guide to outdoor recreation. 
We've tried to include something 
for everyone: fun travel and infor- 
mative product information. 

Speaking of travel, please be 
sure to check next month's issue 
for a different kind of travel sec- 
tion: "The Science & Technology 
Travel Guide." 


The American landscape is 


cluded as side trips if youre tak- 
ing in some of the sites described 
in "The Great Outdoors." To help 
you in your planning, there'll be 
a 1988 road atlas offered for sale, 
along with a fold-out version of 
the map and list of attractions ap- 
pearing in the magazine. 
Between "The Great Outdoors" 
and "The Science & Technology 
Travel Guide,” you'll have a 
wealth of ideas to help you plan 
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dotted with science museums, ге- your family vacation this summer. 


search centers that are open to 
the public, manufacturing plants 
that offer tours, and a host of 
other such attractions that fam- 
ilies can visit. 

The section will include a full- 
color map of the United States 
keyed to a list of hundreds of 
ideas for fascinating family trips. 

What's more, they can be in- 


Grant A Burnett 
Publisher 


P.S. "The Great Outdoors" 
continues on the next page. 


Equalizer Maxim May be more 
comfortable than your bed al 
home. The Equalizer design 
expanded in length, width, and 
thickness. #3007 $74.95 
2 Equalizer Mattress Self-inflates, 
| insulates. The multi-chamber 
design contours lo your body. 
Developed by the inventor of the 
waterbed. 
Full length #3004 $64.95 
м length #3002 $49.95 
3 Foam Air Mat Self-Inflating, insu- 
lating, multi-chamber, adjustable, 
lightweight and compact. 
Full length #3040 537.95 
X length #3044 $32.95 
4 Satari SunShower Have a һо! 
shower anywhere the sun shines. 
Patented high efficiency 4 ply 
design, rugged double-welded 
seams, 6 gallon capacity. 
92048 524.95 
5 Super SunShower Heats water to 
over 108° F in just a few hours, 5 
gallon capacity. #2009 $19.95 
6 Original SunShower Heats water 
to over 108° F in jus! a few hours, 
2% gallon capacity. 
#2001 $14.95 E 
7 Solo Sunshower Perfect for back- 2M мы x. 
packer. Weighs only 3% oz., % “we: ы”. 
gallon capacity. #2015 $8.95 
8 Inflatable Sink Stores compactly 
and makes dishwashing easy. 
72024 57.95 
9 Sell-Inflating Pillow Adjustable 
loft also makes il a great camp 
or canoe seat. #3042 $10.95 
10 Water Carrier and Shower Dou- 
bles as drinking water dispenser 
si Encios Desi ito be жала ттен capacity. 
"ea pn mese idi 44 Thirst Ald КИ Keeps 12 beverage 
» : cans cold all day. Even has 
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#2002 $23.95 | ha 
ables #2040 $24.95 
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THE SHORE LUNCH 


ne of the most enjoyable as- 
pects of fishing—and a venera- 
ble tradition in many fishing 
areas-is the shore lunch. 

Grant Schliewe, a smallmouth bass 
guide in western Michigan, first turned 
me onto the classic shore lunch. Grant 
eschews power boats and electronics, 
and instead tries to recapture the float 
trips of yesteryear. He uses flat bot- 
tomed boats and paddle power on the 
rivers emptying into Lake Michigan. 

About midday, Grant turns the boat 
towards shore or beaches it on a conve- 
nient sandbar. Then comes the highlight 
of the day. He filets some of the fish 
caught that morning, and in less time 
than it takes to say spinning rod, he's 
whipped up a hot lunch of deep fried 
Dass, baked beans, home fried 
potatoes, and cold drinks. A little bit of 
heaven on a gravel bar. 

| know of another guide in south 
Florida who keeps a large kettle cached 
in the fishing grounds. At lunchtime, he 
uses a fine cast net to catch shrimp, 
and boils them right there on the beach. 

One time we impressed everybody 
on a steelhead stream. l'd gotten the 
fire going, and everything was ready to 
go. "Catch me a small one—about four 
pounds," | jokingly told my fishing part- 
ner. He made a cast and...so help me 
that's what he caught, on the first cast. 
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The fact is, there's nothing like a shore 
lunch, using the fish you've just caught, 
to add that little extra to a day's fishing. 
What's more, it forces you to take that 
mid-day break, which in turn recharges 
you for the afternoon's activity. 

But a shore lunch takes some prepa- 
ration. If you intend doing much of this, 
you should build a kit specifically for 
the purpose. 

We used to use wooden boxes as 
"wannigans: Nowadays, a small cooler, 
something like a 48 quart size, makes 
more sense. They are lightweight, large 
enough, and their primary function is 
useful in keeping perishables fresh and 
drinks cold. 

A few basics go into your shore lunch 
kit, no matter what's on the menu. These 
get supplemented, then, by specifics 
of what you'll be cooking. 

A quart of fresh water is always handy 
for cooking. Just toss in a canteen, or 
recycle an empty milk container. On re- 
ally hot days, start out by freezing the 
water. It will cool the contents, but be 
melted by the time you need it. 

Things that should stay dry go in plas- 
tic bags. We're very enthusiastic about 
the plastic zipper type bags, because 
they keep things dry and organized. 
One holds paper plates. Plastic flatware 
in a second, and napkins in a third. 

By the way, plastic and paper goods 


are used for convenience, not to be left 
behind. Burn paper in the cooking fire. 
Carry plastic (and other litter) back out 
with you. 

Don't forget a handful of paper or 
foam cups-or even plastic stemware if 
you want to go real chic. 

Heal cookware (as opposed to con- 
tainers just used to reheat things like 
baked beans) should be cast iron, 
which spreads heat more evenly and 
retains it better than anything else. A 
small cast iron fry pan or two, an 
aluminum saucepan, a mixing bowl, 
and a coffee percolator all fit in a nylon 
stuff bag. Your eating and cooking uten- 
sils can go into a smaller stuff sack and 
then packed in with the pots and pans. 

In high fire risk areas, a campstove 
will be needed. Although its not so 
romantic as an open fire, it's a lot safer. 
| carry a single burner Winnebago prop- 
ane stove in the kit at all times. 

Include condiments: salt, pepper, 
smoke salt (see below) and garlic pow- 
der. Each of these should be in its own 
waterproof container. Additional condi- 
ments may be added as desired. 

Smoke salt is a mixture of seasoned 
salts and other herbs & spices used as 
a dry cure for smoked foods. It's also a 
great general flavoring for foods. My 
mixture consists of a large can of salt 
(1 pound, 10 ounces) to which is added 
1 Tbls. each of onion and garlic salt, 2 
Tbls. each celery salt, paprika, and dill, 
and 4 ТЫѕ. each white pepper and 
sugar. Mix all ingredients together and 
let flavors meld before using. 


“The classic shore lunch 
consists of batter fried 

fish, baked beans, fried 

potatoes, cole slaw and 

drinks. And here’s how 
to prepare it.” 


A roll each of paper towels and 
aluminum foil, plus a couple of extra 
plastic bags (including one for trash) 
complete the basic outfit. 

The rest of the kit will be determined 
by what you intend cooking. But almost 
every shore lunch uses potatoes and 
onions, so toss a couple of each into 
the box. If you'll be deep frying, premix 
the breading (all the dry ingredients, 
that is), and store it іп а zip lock bag. 
Then add the moist ingredients on the 
scene. 

Same applies to anything that can be 
premixed. Its a lot easier to measure 
and mix ingredients on your kitchen 


table than it is оп а rock by the river in 
high wind. 

The classic shore lunch consists of 
batter fried fish, baked beans, fried 
potatoes, cole slaw, and drinks. And 
here's how to prepare it. 

Start your fire. You'll be cooking on 
coals, not flames, so will need time for 
the fire to burn down. 

Filet the fish, either with or without the 
skin, as you prefer. 

Chop some onion and slice the 
potatoes (this can be done ahead of 
time, if you wish). 

To prepare the batter, mix together 1 
cup flour, 1 tsp. salt, V» tsp. pepper, 
and 1 Tbls. sugar. Add one egg and 1 
cup of liquid (flat beer is best). If batter 
is too thin, add more flour; too thick, 
add more liquid. 

Melt some shortening in one frypan, 
enough to measure about Ze inch deep. 
At the same time, melt a tablespoon or 
two of oil in the second pan. When it's 
hot, saute the onions and add the 
potatoes, stirring frequently. Add salt 
and pepper to taste. 

Dip the filets in the batter. When the 
oil in the first pan is hot, fry the filets, a 
few at a time, until they are crisp and 
golden. 

While the fish is frying, heat the 
beans. Notice how simple all this 
sounds. It is, because you planned ev- 
erything in advance. 

Here's another idea, using large trout 
or salmon. Especially tasty with 
steelhead, this is the dish we prepared 
with that “on demand” four pounder. 

While the fire is burning down, pre- 
pare steelhead filets. Remove all bones, 
fatty tissue and the dark flesh along the 
flanks. 

Butter a piece of aluminum foil large 
enough to hold a steelhead filet, and 
lay the filet on it. Cover completely with 
a thick layer of smoke salt. Then cover 
that with a thick layer of brown sugar. 
Sprinkle the brown sugar with sliced on- 
ions, and dot with more butter. 

Wrap the foil around the fish, sealing 
all edges. Lay the packages on the 
coals, turning once, for about 20 
minutes. 

All that may sound strange. But follow 
instructions. The sugar and salt act as 
foils for each other, and the result is 
delicious. It's so good, in fact, that we 
often serve this to guests at home. 

For those crisp days in spring or late 
fall, nothing warms you up like a chow- 
der. You can make one fast with either 
gamefish filets, or trash fish like 
suckers. 
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1 coarsely chopped onion. Add 2 
pounds of filets. Simmer until the fish is 
almost cooked. Flake the fish, removing 
bones if necessary. 

To the water add 1 cup each of finely 
diced carrots, potatoes, celery and tur- 
nips. Cook until vegetables are soft. Re- 
turn the fish flakes and cook until done. 
Thicken the mixture slightly with a white 
sauce made from butter, flour, and milk 
or cream (or cornstarch and milk). Add 
salt, pepper, garlic powder and dried 


parsley to taste. 

A richer chowder can be made by 
starting with only 1 quart of water, then 
adding a pint of cream at the last mi- 
nute. Heat through, but don't let the 
cream boil. 

These few recipes will get you 
started. But l'm willing to bet a baitcast- 
ing reel against a bass boat that once 
you discover the joys of a shore lunch, 
you'll be finding many more recipes of 
your own. 


Most trash fish are boney, but by pre- | 


cooking them, you can flake the fish off 
the bones. Heat 1Y2 quarts of water with 


A COMPLETE INVESTMENT 
IN FAMILY FUN. 


We'l give you more standard equipment at a lower price than you'd expect. 


to go—with an electric-start you might expect only on 
50 hp Force outboard, fully- boats that cost much more. 
protected, all galvanized Visit your local Blue Fin 
trailer and a boatload of ac- dealer today. Find him in 
cessories. There'san AM/ the yellow pages or write 
FM cassette stereo plus illu- for the name of the dealer 
minated graphic instrumen- nearest vou. 
tation and deluxe features қ 
like aerated livewell, ісе 
box and convertible top. 
АП standard equipment 
Custom-fermed dash 
console is LIV protected 
for a lone life, complete 
instrumentation features 
easy-Lo-read graphics, 


It's no surprise that Blue 
Fin is America's fastest 
growing aluminum boat 
company. Why? Because 
Blue Fin delivers a quality 
Full Value Package—boat, 
motor and trailer—at a 
price the competition sim- 
plv can't touch. 

The Blue Fin 1700 Sports- 
man is complete—ready 


Quality American-built Force 
outboard is power-inatched for 
орнтит performance, 


Deluxe fishing chair 
swivels 360°, сап be 
removed with quick- 
release pedestal, 


Dual sleeper 
seals өрен up fo 
full-length sun 
lounges, 


All-galvanized trailer 
provides protection against 
corrosion and rust. 


Complete boat. motor and trailer package at | 
* 


A Division of US Marine, A Brunswick Company 


Please rush my FREE CATALOG and the name of my 


nearest Blue Fin dealer. 


Name 
Address Phone 
City State/Zip 


Blue Fin Industries PO Box 3900, Dept. 14F Peoria, IL 61614-0895 


*Manufacturer' s suggested retail price in effect at participating dealers. Actual 
prices sel at dealer. Taxes, registration, freight, options and dealer pr 
charges extra. Prices, specifications and features may change without notice. 
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DRESS FOR THE GREAT 


OUTDOORS 


hecked out the clothing racks 
lately? Read a few garment tags 
and you'll come to a simple con- 
clusion: when the going gets tough, the 
tough get Cordura. 

NO, not everything is made of DuPont's 
super tough expanded nylon; it just 
seems that way. And for good reason. 
Nothing subjects clothing to the slings 
and arrows of outrageous fortune like 
hanging around in the great outdoors. 
But, today's miracle fabrics—like Cor- 
dura—are there to help. 

sure, you can enjoy yourself fishing 
and camping and cruising in your bass- 
boat or off-the-road vehicle dressed only 
in dungarees and tee shirt. But for just a 
little more, you can have outdoorwear 
designed for your specific interest. 

Most, but not all, of today's tough out- 
erwear is made from synthetics. Here's 
a rundown on some of the materials and 
fabrics being used to produce strong, 
stylish outdoorwear: 


"Nothing subjects 
clothing to the slings 
and arrows of out- 
rageous fortune like 
hanging around in 
the great outdoors." 


* Cotton and cotton/polyester blend. 
Synthetics may come and go, but cot- 
ton remains king because of its comfort, 
utility, and low price. 

Many manufacturers prefer blends 
because they add strength and dimen- 
sional stability. Spartan Industries, for in- 
stance, goes this route in its line of Real- 
Tree garments. 

* Rip-stop cotton is a poplin weave 
developed by the Army for use in tropi- 
cal climes. A certain number of fibers 
are miswoven when the fabric is made. 
Each of these misweaves acts as a 
block so that the fabric cannot run or 
tear easily; a small rip or puncture stays 
small. 

Despite its obvious benefits for sum- 
mer use, rip-stop cotton did not catch 
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on with clothing makers until recently. 
Buck Knives' new clothing division now 
uses it extensively as does L.L. Bean. 

Hip-stop cotton is light, comfortable, 
and airy, although it is not waterproof or 
wind-resistant. But nobody expects you 
to wear it alone in a rainstorm. 

* Gore-Tex. For comfort in the out- 
doors, stay warm, dry, and windproof. 
These are, however, conflicting require- 
ments. If a garment is totally waterproof, 
it doesn't breathe and perspiration con- 
denses inside. Thus you stay clammy 
and cold. 

Gore-Tex, made by W.L. Gore and As- 
sociates, solves this problem. It is a mic- 
roporous film with billions of tiny pores. 
Each of these pores is 20,000 times 
smaller than a droplet of water, so rain 
or snow cannot penetrate. But because 
each pore is also 700 times larger than 
a molecule of water vapor, body heat 
propels perspiration through the pores, 
Keeping you dry and snug inside. 


Gore-Tex is used in many garments, 
including rainsuits, boot liners, pants, 
and jackets. The film must be sand- 
wiched between two other fabrics for 
strength. Most manufacturers use nylon, 
polyester, or taffeta to face and back it. 
Gore-Tex cannot be bonded to natural 
fibers like wool or cotton. 

Gore-Tex laminates are used in many 
garments, including rainsuits, boot lin- 
ers, pants, and jackets. The stuff is ex- 
pensive, but it really works. 

* Cordura is expanded nylon which 
is strong, abrasion-resistant, non- 
absorbent, water-resistant, and can be 
blended with other fibers. While it is too 
stiff for some uses, it is ideal in clothing, 
backpacks, or outdoor luggage. 

* Thin insulators provide lightweight 
insulation with little bulk, and the effec- 
tiveness of goose down with none of its 
drawbacks. 

Thinsulate, developed by 3M Com- 
pany, is the best known of these. It uses 
extremely fine polyolefin micro fibers 
which create twice the thermal resis- 
tance (warmth) of down, an important 
benefit in clothing where bulk is the 
enemy. What's more, Thinsulate retains 
its insulating properties when wet, some- 
thing down does not do. 

Thermax, from DuPont, while techni- 
cally different from Thinsulate, serves 


a 
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the same purpose. Thermax, however, 
is softer, so it cuddles you the way down 
does; Thinsulate tends to be boardy. 

• Polypropylene. The same plastic 
used to build radio and tape recorder 
chassis, when drawn into a fiber, makes 


a unique clothing fabric which draws | 


moisture away from the body and wicks 
it outwards. 


First such use was in diapers. But it | 
didn't take long to realize that polypro | 


was ideal for underwear, too. Now it is 
used alone or with wool for outdoor 
socks, gloves, and hats, as well. 

The permutations of all the materials 
we've discussed are endless. You could, 
for instance, bond Gore-Tex to a nylon 
shell, and have a great rainsuit for fish- 
ing or hiking. Add a layer of Thinsulate, 
and you have warmth, too. Ultimately, 
you could combine all of these into a mul- 
ti-purpose garment such as Columbia 
Sportswear's Quad Parka. 

Actually, all Columbia did was to for- 


EW SPOTTING SCOPES 
“AFFORDABLE OPTICAL 


| E EXCELLENCE” 


Get the best optical value 
for your dollar with 
Celestron's lineup of 


premium quality spotters. 


Great for birding, sports 
events, target shooting, 
general purpose viewing 
and much more. 
Celestron, long the leader | 
in high quality astronomical 
telescopes, brings you the 
sharp contrast, vivid images | 
you demand. In models 
ranging from a 60mm zoom 


to a bright 3/2" aperture 


C90. Compact and 
lightweight enough to 
take to the mountains, on 
vacation or just in your 
own backyard. 

And most models can 
attach to a 35mm SLR 
camera to record your 
favorite views on film, 
See your Celestron dealer 
today for a demonstration 
or write Celestron Inti. for 
a free color brochure. | 


malize the proper approach to outdoor E O O Lier сыа 


clothing: never use one thick garment C90 with camera, Zoom Master Il, 5580, C65. => 75 
when two thin ones are available. In short, LELESTHRUTI 
dress in layers that can easily be put on | CELESTRON INTERNATIONAL 
or taken off as necessary. 2835 Columbia Street + Torrance, СА 90503 [USA] 
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Depending оп expected conditions, | Telephone: [213] 328-9550, (800) 421-1526 [Continental USA) е Fax: [213] 212-5835 * Telex: 182471 


start with a layer of polypropylene un- 
derwear. If it's very cold, add a second 


layer of heavier weave underwear. Then 
start adding shirts, pants, vests, and | 


outerwear as necessary. In summer, you 
might finish up with a Gore-Tex wind- 
breaker suit, while in winter it might be 
an insulated parka/pants combo. 

By the way, there's no place in the out- 
doors for rigid luggage. Suitcases just 
get in the way. A much better bet is to 
use duffle bags, especially if you are car 
camping or boating. 

Roll your clothing, rather than fold it, 
and cram it into the duffle. Funny thing 
about those canvas and nylon zippered 
sacks: no matter how much you've 
packed, there always seems to be room 
for one more item. 

The duffle bags themselves mold to fit 
odd corners and spaces. Or you can use 
them as pillows. And you'll find that your 
flexibility is increased by using the half 


duffles instead of the full ones. Ші 


"For more information 
on many of the products 
mentioned іп“Тһе Great 
Outdoors 1988” please 
refer to the Product | 
Information page." 


Give a hoot. 
Don't pollute. 
Forest Service, U.S.D.A. GS 
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Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 


of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


421 Camping Comfort Basic Designs 
brings the comfort and convenience of the 
city to the great outdoors with its innovative 
line of products. This brochure details 
features of the Equalizer self-inflating 
mattress, the ultimate in camping comfort; 
the Sunshower, for a hot shower anywhere; 
and much more. Free 


422 Capri Boats Bayliner introduces 10 
new and sensational Capri models for 1988, 
all designed to work hard and built to handle 
all of your boating needs. Capri boats are 
available from 15 to 21 feet and are 
equipped to be the finest values in boating 
today. Free 


423 Built-to-Last Boating Blue Fin In- 
dustries has a new line of nine exciting 
aluminum boat/motor/trailer packages for 
1988, available from 13 to 19 feet. Each is 
engineered for a long life, rugged and 
durable, and fully equipped for the serious 
boater. Free 


424 Binoculars А fully illustrated full- 


color 48-page catalog from Bushnell, a 
division of Bausch & Lomb, describes the 
company's line of binoculars, explains 
terminology, and provides technical data. 
Free 


425 Spotting Scopes Celestron’s Spot- 
ting Scope brochure covers everything you 
need to know for selecting a spotting scope. 
In addition to listing criteria and detailing 
the features of Celestron's Spotting Scopes, 
the 20-page brochure includes four-color 
product illustrations. Free 


426 Fishing Equipment Daiwa Corpora- 
tion's 84-page full-color catalog features the 
company's full line of rods, reels, mini 
systems, and accessories, including the 
new Power line of powerful rods and reels 
that give you the firepower to win any phase 
of the fishing game. $1 


427 Small Flashlights А Мар Instru- 
ment brochure gives full details of the Mini- 
Mag Lite: АА and AAA adjustable beam, 
precision-machined aircraft aluminum, 
spare bulb in tail cap, lifetime warranty. 
Manufactured in the United States. Free 


umm mm cm n n p n n n n tm t el cn m m E IN COUPON AND MAIL TODAY tnm NM n HR D V HR E UN RU P HE E E E A 
POPULAR SCIENCE РО. Box 5131 Pittsfield, Mass. 01203-5131 
Note: Роғршав Science Massachusetts address is for Product information only. 


Please send the items checked below. | am enclosing $1 handling ee (any 
n jeg of items per coupon) plus amount hs coe for priced items. Orders will 


unless accompanied by the $1 handling fee. Do not send cash. 
O 421 О 423 O 425 [] 427 
O 422 [] 424 [] 426 $1 
Name (please print) | 
Address 
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YOUR OUTBOARD deserves 


a spring cleaning 


ust because you winterized your out- 

board when you stored it away last 

fall doesnt mean its ready to go. 
There are steps to take now that will as- 
sure you of many pleasant boating 
hours this summer. 

The following check list, prepared by 
the technical staff of Suzuki America, 
should be followed no matter which 
brand of outboard you own. It's an easy 
way to take your outboard out of its 
winter hibernation. 

Before doing any work on the out- 
board, check your owner's manual for a 
list of the recommended lubricants. If 
you don't have an owner's manual, con- 
tact the manufacturer. Get the lubric- 
ants, a set of new spark plugs, and ap- 
propriate tools: a large screwdriver, 
spark plug gapping tool, and spark 
plug socket. 

Park your boat in an area where you 
can work on it, or move the outboard 
storage rack to a roomy work area. Then 
you're ready to begin. 

1. Tilt your motor down into the operating 
position. 

2. Remove the battery, clean it and the bat- 
tery cable connectors. Check the water 
level in the cells and top them off with distil- 
led water. Then give the battery a good slow 
charge. Always wear protective goggles 
when working around batteries, and keep 
cigarettes, flames, and spark-producing 
objects away from the area. 

3. Drain the gearlube from the lower unit 
into a suitable pan if it wasn't changed in 
the fall. 

4, While the lower unit is draining, remove 
the motor cover and examine the pow- 
erhead for signs of leaking gaskets or seals 
and for chafed wiring. If there are any prob- 
lems, see your local service center for re- 
pairs. 

5. Remove the old spark plugs and dis- 
card. Set the gap on new plugs according 
to manufacturer's specs and install them. 
Before connecting the spark plug wires put 
a very small dab of marine grease on the 
terminals to prevent corrosion. 

6. While the spark plug wires are discon- 
nected, remove the prop and inspect the 
shaft seals for damage. Clean the propeller 
shaft and lubricate it with marine grease. 
Reinstall the prop and secure it with the 
proper washers and nuts, tightening to tor- 
que specifications. Replace all propeller 
nut locking devices such as cotter pins or 
tab washers with new ones to assure that 
the prop nut wont come loose. 

7. Install the spark plug wires. 


8. Lubricate all lube points noted in your 
manual. Always use the recommended lub- 
ricants. 

9. Check all cables and steering parts for 
corrosion, for cracks in the cable cover- 
ings, and for sharp kinks in the cables. Re- 
move any corrosion you find and lubricate 
the cables. If there are cracks or sharp 
kinks in the cables, have them inspected at 
a service center. 

10. Refill the gearcase, using manufac- 
turer-recommended gear-lube. Fill it from 
the bottom to assure there are no air pock- 
ets. Make sure the drain plugs are securely 
tightened, and that seal washers are new or 


in good shape. 

11. When the battery is fully charged, 
reinstall it. Be certain the battery cables are 
connected to the correct terminals, and 
that terminal nuts are tight. 

12. Top off all fuel tanks with the correct fuel 
mixture, and top off the oil tank if the unit 
has oil injection. 

13. Hook the engine to a flushette and start 
the engine. Be careful not to rev it full throt- 
tle. 

14. Check the shifting from neutral to for- 
ward and reverse. Also check the operation 
of the emergency stop switch if the unit is 
equipped with one. 

15. Turn the engine off and stow all tools 
and equipment. 

16. Check your safety gear and repair or re- 
place any items that are broken or out-of- 
date (such as flares or other signalling de- 
vices). 

Do all of this, say the experts а! 
Suzuki, and you're much more likely to 
have a safe, trouble-free boating and 
fishing season. ш 


Surprise! There still аге 


PUBLIC LANDS 


espite cries about shrinking re- 
D creational lands, there are actu- 

ally millions of acres of land and 
water owned by all of us. Federal and 
state lands are found in every state- 
from small pocket parks to the giant Na- 
tional Parks and Forests. 

Less known are the public lands man- 
aged by other Federal agencies. For 
example, the Army Corps of Engineers 
maintains a public easement along the 
entire length of the Missouri River. 

Of course, the pressures to create 
more recreational areas across the na- 
tion are, to some extent, justified. Our 
National and State parks are flooded 
with visitors, and the values that attract 
so many people to the parks-open 
space, greenery, clean air, established 
campsites-are threatened by the 
crowds they draw. 

The trick, then, is to seek out less 
crowded alternatives, such as the more 
than 272 million acres managed by the 
Bureau of Land Management (BLM). 

There's a misconception that BLM 
lands are only open to those who prefer 
roughing it in primitive camping areas. 
Those, the myth goes, who look for de- 
veloped campsites with amenities are 
out of luck. Not so! The public lands 
have a wide variety of both types of 


camping, and the areas surrounding 
these campgrounds offer opportunities 
for other recreational activities like pic- 
nicking, hiking, fishing, hunting, float- 
boating, rock collecting, canoeing, raft- 
ing, cave exploring, snow-mobiling, 
and off-road vehicle use. 

BLM also administers numerous river 
segments where vistors can enjoy boat- 
ing activities. | 

Off-road travelers, especially, should 
check out BLM facilities. Perhaps more 
than any other recreational land users, 
off-roaders find themselves out in the 
cold when it comes to using their vehi- 
cles. BLM lands are generally open to 
this use, especially in the deserts of 
California, Nevada, Arizona, and Utah. 

Always check with the nearest BLM 
office for information on the areas you 
plan to visit. Detailed maps and current 
info about conditions can be obtained 
from the field offices. 

State offices are located in Anchor- 
age, AK; Phoenix, AZ; Sacramento, CA; 
Lakewood, CO; Boise, ID; Billings, MT; 
Reno, NV; Santa Fe, NM; Portland, OR; 
Salt Lake City, UT; and Cheyenne, WY. 
Information about BLM lands in the east- 
ern states is available from the office in 
Alexandria, VA. ш 
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On the camera you already own. 


ant to experience the excitement of auto focus? 
Don't replace your favorite camera. Modernize it 
with an interchangeable auto focus lens from Vivitar. 

With one of Vivitar's auto focus zoom lenses, 
you can convert your trusty SLR camera into a 
modern wonder, easily and affordably. That's right! 
Your manual focus camera will focus automatically, | 
because we've put auto focus technology where | o Wie 
it makes sense: In high-performance zoom lenses $ 
that will fit most popular SLR cameras. 

We have a sharp 28-70mm f/3.5-4.8, anda 
versatile 75-200mm 1/4,5. Both feature two conven- 
ient auto focus modes: One for stationary subjects 
and another for tracking continuous action. 

Together this high-tech duo provides all the 
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technology you'll need to turn your camera into a state- Vivitar 
of-the-art auto focus system. 
We've brought auto focus 
to VOUI camera. 
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What’s a Daihatsu? 

That was the response І often got 
when I told someone what I was driv- 
ing. Daihatsu America president Sota 
"John" Fukunaka says the Japanese 
company is known as a "small-vehicle 
specialist." As a matter of fact, on its 
home ground Daihatsu is the leading 
producer of cars with engines smaller 
than 1,300 cc. 

In December 1987 Daihatsu opened 
U.S. dealerships in eight western and 
southwestern states. The company is 
planning to expand gradually through- 
out the country. 

Daihatsu’s entry model in the 
U.S. is the Charade, which I drove. 
What's most striking about this car 
1s {5 appearance. It's a tiny teardrop 
just 144.9 inches long and 54.5 inches 


high. Overall width is generous at 63.6 | 


inches, giving the car stability on the 
road and ample shoulder room inside. 

As for the rest of the car, the Cha- 
rade just stops. The body is chopped 
off behind the rear seat with barely 
enough room in the hatch for a cou- 
ple of medium-size suitcases. 

The lack of luggage space points out 
one obvious Daihatsu characteristic: 
This is a city car, designed for the 
urban driver seeking reliable trans- 
portation around town; it's not in- 


tended for long trips. The Charade's | 


engine, for example, is tiny: a 993-cc 
three-cylinder in-line power plant with 
an overhead cam. It produces just 53 
horsepower at 5,200 rpm; down-shift- 
ing is mandatory on hills. 

The Charade comes only with a five- 
speed manual transmission, so fuel 
economy is impressive. In more than 
800 miles of hard driving, I averaged 
38.6 mpg. 

With four-wheel independent sus- 
pension, MacPherson struts, and front 
and rear stabilizers, the Charade rides 
smoothly enough to iron out most road 
imperfections. But for a car so small, 
its rack-and-pinion steering was sur- 
prisingly heavy. 

Overall, I give the Charade high 
marks. It has all the little extra 
touches expected in Japanese cars— 


interior releases for fuel door and | 
hatch, lots of pockets and nooks for | 
interior storage, and rear seats that | 


fold flat to accommodate more cargo. 

The Charade comes in three differ- 
ent models: the CLS, at $6,397; the 
CLX, at $7,650; and the CSX, at 
$9,232.—Jim Schefter 
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Radar detectors: 


Who's telling the truth? 
(and who's not) 


These days every maker says their radar 
detector is best. Who's telling the truth? 
It's like the movies 

You've seen how movie ads use a 
short phrase from a review to "prove" the 
movie is "THE YEAR'S BEST!" Well, some 
radar detector makers play the same game. 

But we dont play games. Below are 
the overall rankings, first to last, from 
the most recent independent tests. (If 
you'd like complete, unedited copies of the 
tests, just call toll free.) 


LATEST PERFORMANCE RANKINGS | 
Car and Popular 
Driver Mechanics 
April 1987 July 1987 

15" Passport 157 Passport 151 Escort 
(Escort 2% Escort Passport 
поразу per Quantum тҮ ij 
Cobra Whistler Á 


Roundel 
June 1987 


ТРЕ Махоп =| Snooper 
Radio Shack L Uniden 
Radio Shack і 
| usd Whistler 
BEL Fox 
Cabra -Cobra 
Whistler BEL Vector 4 GUL 


Radio Shack 


Sparkomatic Snooper 
Fuzzbuster 
Sparkomatic af "Pertómatte | 


Sunkyong  't Maxon 

The experts were unanimous: Escort 
and Passport are clear winners. As for the 
other detector makers, you can find the 
ones who make the biggest claims at the 
bottom of the rankings. 


For ten years we've been designing 
and building the world's best radar detec- 
tors and backing them with the best serv- 
ice. In fact, in 1987 Car and Driver called 
us "The leader of the radar detector in- 
dustry!’ But don't take their word for it. 

Try the best at no risk 

You can try Escort or Passport at no 
risk. Just call us toll free. If you call by 3 PM 
eastern time we'll ship the same day, and 
UPS shipping is free. Overnight Federal 
Express delivery is only $10 extra. 

If you're not completely satisfied within 
30 days, return your purchase. We'll refund 
all your money, including your postage. 

If you truly want the best, call us today. 


TOLL FREE 1-800-543-1608 
(Call Mon-Fri Bam-11pm, Sat-Sun 9:30am-6 EST) 


RADAR WARNING RECEIVER 


ESCORT $245 (он res. add $13.48 tax) 


PASSPORT 


RADAR-RECEIVER 


PASSPORT $295 (OH res. add $16.23 tax) 


Cincinnati Microwave 

> Department 61648 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 
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IF MOVING FAST СОТ YOU 


ose WAO know the virtues 
@ Out front can surely 
ciate the 220 Laser XRi. 
Its: so technologically advanced, 
the competition may never 
catch up. 
THE FIRST AND ONLY 
FUEL-INJECTED OUTBOARD. 

What microprocessors have 
done for the computer industry 
and turbo-charging for auto- 
mobiles, the advent of electronic 
fuel injection has done for the 
high performance outboard. 


ОПЕ 


WHERE YOU ARE, I 
YOU'D RATHER 


And only Mercury offers it. 

The system consists of six 
separate injectors, one for each 
cylinder, and electronic sensors 
to regulate the air/fuel mixture for 
varying atmospheric and engine 
conditions. 

The result is easy starts. Un- 


believably crisp throttle response. 
And plenty of power on tap 


throughout the throttle range. 
THE BRAINS BEHIND 
THE BRAWN. 
While cold starting, idling and 


"Т THIS WHERE 


wide open throttle typically re- 
quire a richer mixture, midrange 
operation is generally leaner. The: 
Electronic Control Unit (ECU) 
on the 220 Laser EFI responds 
to all these conditions instantly. 
It digests five types of data to 
deliver just the right amount of .. 
fuel to each cylinder based on ~ 
engine speed, load, manifold 
pressure, air temperature and 
engine temperature. 

What's more, the ECU also 
commands an Onboard Vapor ` 


Separator to eliminate air bubbles THE BOLDEST ANTI- in the event of major com- 
. from the fuel, reducing vapor CORROSION WARRANTY EVER. ponent failure resulting from 
lock and providing instant, no- Only Mercury offers a 3-year ^ corrosion. Because no other 


choke starting. And if anything 
requires attention, Е 


the Laser will let E d 
you know. An alarm, 77” ч қ 
| iE | А 


‚ limited warranty protecting you engines are built to last as long 
Д in Saltwater 
So if your fast lane begins 
where the pavement ends, 
get the one that comes 
with action, excitement and 
dependability standard. 


will alert youto . b: ” 
either water іп the. ^ = | 
fuel or an oil injec- - | 

tion problem, апа  - 
a signal light dis- 
tinguishes between | | | 
the two. | Mercury 200 hp & Mercury 135 hp. 
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By JACK KEEBLER 


SEATTLE, WASH. 
he Subaru XT6’s special features 
T read like an auto engineer's birth- 
day wish list: a high-performance 
all-aluminum six-cylinder engine, full- 
time four-wheel drive, air suspension, 
four-wheel disc brakes, and electrically 
powered power steering. But this list 
of engineering goodies is more than 
just wishful thinking. Subaru of 
America has packaged all of them in 
a two-door production coupe with a 
wedgy, wind-splitting (coefficient of 
drag of 0.29) body shape. 

The 2.7-liter six that powers the 
ХТ6 Coupe is the world's first water- 
cooled flat six for a production car. 
With a tuned intake manifold and 
multi-point fuel injection, the engine 
makes a lively 145 horses at 5,200 
rpm and 156 pound-feet of torque at 
4,000 rpm. Subaru engineers told me 
the six weighs just 120 pounds more 
than the less powerful turbo four it 
replaced. 

“Were looking at displacements of 
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up to three liters, four valves per cyl- 
inder, and double-overhead camshafts," 
revealed Erwin Sedlmayer, Subaru's 
director of product planning—and my 
driving partner during the car's press 
introduction on the roller-coaster roads 
of Washington state. "In fact, we are 
currently running a three-liter proto- 
type engine with twin turbos that 
makes 250 horsepower." 

To get all of the XT6's new-found 
gutsiness to the pavement—even in 
bad weather—there are two four-wheel- 
drive systems available: a five-speed 
manual and the 4EAT (Electronic Au- 
tomatic Transmission), as well as 
five-speed-manual and four-speed- 
automatic front-drive systems for less 
demanding driving environments. 

The most interesting drive-line ar- 
rangement available in the XT6 is the 
four-wheel-drive automatic. First, its 
shift points are controlled by an on- 
board computer that signals its shift 
solenoids for either optimum perfor- 
mance or best fuel efficiency, based on 
more than 10 sensor inputs, includ- 
ing how quickly you stab the throt- 


Subaru's all-aluminum, flat six-cylinder 
engine (upper left) powers the sporty 
XT6 coupe. The XT6's computer- 
controlled four-speed automatic trans- 
mission (lower left) divides the six's 
power between all four wheels for bet- 
ter bad-weather traction. 


tle. Second, its torque converter 
features an electronically controlled 
lock-up clutch that eliminates power 
normally lost churning transmission 
fluid inside the converter. When the 
clutch 15 activated, the transmission 
couples itself directly to the engine. 
But the technical marrow of this 
four-wheel-drive automatic is its cen- 
ter-differential unit. This consists of 
a multi-plate wet clutch in the rear 
of the transmission case. The clutch, 
linked to the rear axle's drive shaft, 
acts as both a center differential and 
a power-transfer device. It carries out 
its first job by allowing its friction 
plates to slip slightly during tight cor- 
nering to eliminate drive-line binding 
or crabbing. Its power-transfer action 
is directed by the transmission's com- 
puter, which varies the torque sent to 
the front and rear axles after compar- 
ing the speeds of the transmission 
front output shaft and rear output 
shaft and then modifying the clutch- 
actuation signal. During normal driv- 
ing conditions, the torque split 15 95 
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finish frame. Specify 
ark gray UV Blocker™ 

lenses $13.95 or UV 
Plus™ lenses $19.95 


pinum black finish 
trame. Specify UV 


617.95 or UV Plus™ 


| 00 

The Olympic shooting 

glass. Optical quality 

frame w/rubber covered 

cable temples and virtual- 
Чу indestructable polycar- 

bonate lenses. Specify gold 

frame with gray or yellow UV 
4Blocker™ lenses $19.95 or black 
Trame with UV Plus™ lenses $29.95 


Тор of the line tortoise 
finish Italian made 
Mrame with tension ad- 
justable thin wire tem- 

мез and brown gradi- 
„епі tinted UV Blocker™ 
denses at $23.95 or with 

UV Plus™ lenses at 

$33.95. True optical quality! 


plastic frame with ten- 
sion adjustable thin 
wire temples and UV 


"$25.95. Also available with 
Polar Blue CR-39 Polarized 
МҮ Plus™ lenses in a mat gray 
finish. Italian made frame $69.95. 
The ultimate sunglass! 


“TOLL FREE 1-800-992-1255 


100% ULTRAVIOLET PROTECTION 


The new UV Plus™ lens by Olympic Optical absorbs 100% of the sun's 
harmful ultraviolet rays as well as offering the advantages of a blue light 
filter. Blue light is not easily focused by the human eye because of its 
position at the very end of the visible light spectrum. Blue light ts also 
easily scattered by dust, fog and haze. By filtering blue light the 
remarkable new UV Plus™ lens greatly increases contrast and definition. 
Through them you Il see razor sharp detail and your eyes will experience 
а пем feeling of relaxation. Pilots, race car drivers, shooters, and golfers 
are only a few of the outdoor enthusiasts who report increased visual 
acuity with UV Plus"* lenses. | 
The amber/orange UV Plus™ lens is offered in a variety of quality frames - 
at surprisingly affordable prices. Most frames are available with UV 
Blocker™ lenses for ultraviolet protection in gray or brown tints. Flip-up 
clip-ons are available with either regular UV Blocker™ polycarbonate 
lenses or optical quality CR-39 UV Plus™ lenses. 

If you want the ultimate sunglass you need Olympic's new Polar Blue™ 
sunglass which offers all the benefits of the UV Plus™ lens with the 
added benefit of a polarizing filter for protection against reflected glare. | 
Polar-Blue™ lenses are made of optical quality CR-39 and are fitted in a 
mat gray finish Italian made frame. Absolutely the ultimate driving and | 
fishing glass. | 
Olympic Optical has been supplying the optical needs of police and 
sportsmen since 1976 and its products are sold in 50 states. You can 
order with confidence — if not completely satisfied, you may return | 
your purchase within 10 days for a full refund. | 
DELUXE CARRYING CASE AND DEFOGGING CLEANING CLOTH 
INCLUDED WITH EACH PAIR. 


Olympic Optical Р.0. Box 181232, Memphis, TN 38181 
Please specify quantity of each: __ TOTAL 


2120 Polar Blue @ $69.95 
21 UV Flip-up Clip-on @ $15. 35 
22 UV Plus Flip-up Clip-on (6 


Postage & Handling | $2.00 


(For Delivery Outside The U.S. Add $6.00) 


TOTAL COST i: 


It m more ран are purchased, no charge for domestic postage. SORRY NO C.0.D.'s. Tennessee 
residents add 9% sales tax. — — 


п Master Card О Visa О Check enclosed О Money Order 
Credit Card & | Lg 
Einen DN o A o шга 
МН 1 TM жу о о 
Name: . | 
ANM М ы E E EE Ud 
DU lcd i ирет 
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You'll be 100% satisfied with every 104 + 
product you buy, or we'll give you a 107% 
refund. That's the new Kickgas Guarantee? 
The only one of its kind. Only from 104 + 
The world's No. 1 brand of quality fuel 
ORDER OCTANE BOOST PRODUCTS DIRECT: 
Racing Decal. Full-color logo sticks on any clean, 
smooth surface. 4/$1. 


BOOST CC 
Box 271148 • Dallas, TX 75227 


WARNING TO CALIFORNIA MOTORISTS: 

Real Lead is for boat engines ONLY. Unlawful for sale or use in 
California as a fuel additive to any motor vehicle. Will severely damage 
| motor vehicle catalytic converters, requiring replacement under Smog 

Check Program before any vehicle can be registered. 


“For complete details on the Kickgas Limited Guarantee, write Octane Boost. 
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percent to the front axle and 5 per- 
cent to the rear. But when roads get 
slippery and the front wheels spin 
faster than the rear wheels, the en- 


| gine muscle is automatically split up 


to 50 percent to the front wheels and 
50 percent to the rears. A company 
insider revealed that Audi was look- 
ing at this sophisticated full-time 
four-wheel-drive system for its Quattro 
models. At present, the four-wheeling 


| Quattros are available only with five- 


speed manual transmissions. 
Riding on air 


All four-wheel-drive XT6s ride on 
Subaru’s computer-controlled air-sus- 
pension system. Subaru says that 
this second-generation system provides 
even finer height and damping control 
—along with a long-term fault mem- 
ory and a self-diagnostics program. 
Ride height is individually adjusted 
at all four corners of the car to en- 
sure crisp handling, proper headlight 
aim, and a well-damped ride. I drove 


| two cars with the system and was im- 
| pressed. The system keeps the car’s 


body level—even on twisty roads at 
demanding speeds. And the ride feels 


| comfortable without the bobbing-body 


action I normally associate with a sup- 
ple suspension. 

To provide steering precision, road 
feel, and variable power assistance, 


Subaru relies on a hydraulically as- 
sisted rack-and-pinion steering system 
it calls Cybrid Steering. Instead of 
being driven by a V-belt, the hydrau- 
lic pump is powered by a variable- 
speed computer-controlled electric 
motor. Subaru claims this system 
saves fuel and power because the 
pump isnt constantly driven. And, if 
the engine stalls, there are 28 seconds 
of power assist to get the car to the 
shoulder. The two main inputs to the 
steering system’s computer are steer- 
ing-angle change frequency and vehi- 
cle speed. Although skeptical at first, 
I found the system to be accurate and 
boosted just the right amount, no mat- 
ter what the ХТ6% speed. 

Naturally, Subaru’s engine-power 
upgrade demanded a powerful brak- 
ing system. On the front axle are 
10.3-inch vented discs. In the rear, 
there are only slightly smaller 10.1- 
inch solid discs. 

But why doesn't this car have anti- 
lock braking, especially considering all 
the XT6’s other computer-controlled 
systems? One insider confided that the 
company is currently working with 
Robert Bosch GmbH and a Japanese 
supplier, Akobono, but the systems 
simply aren't ready yet. 

What does an XT6 technocoupe 
cost? Try $17,380 for a 4WD version 
with automatic transmission. E 


Dense disks 


Scientists at IBM Corp.s Almaden Re- 
search Center in San Jose, Calif., have 
developed an experimental 3.5-inch 
magnetic disk that is capable of stor- 
ing 50 times more information than 
those used in computers today. With 
a capacity of 10 billion bits, or room 
to store 620,000 double-spaced pages 
of text, the magnetic disk could chal- 
lenge the capacity of optical discs. 
In ordinary non-flexible magnetic 
disks, information is encoded in 12- 
micron-wide magnetic regions, or cells, 
arranged concentrically in tracks on 
the disk's surface (a micron equals 


| IBM's 3.5-in. magnetic disk stores 50 


times more than do today's hard disks. 


0.00004 inch). IBM researchers reduced 
this cell size to 0.5 micron and in- 
creased disk capacity by first coating 
the disk with a thin film of cobalt alloy 
and then defining the tiny cells using 
an electron beam and advanced etching 
techniques.—Naomi J. Freundlich 


The disk's etched tracks are compared 
with conventional magnetic layers. 
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"The Greiner Mobil camper gains 5 5 ft. of 
length when you park it. The camper’s 
rear section (above) swings down from 
its stowed position to create an entry- 
way and two extra sleeping bunks. 


Expandable 
camper 


What motor-home owner hasn't 
yearned for more living space once 
parked at a campsite—and just as 
often wished the RV would shrink by 
morning to ease city and highway 
driving? Now a recreational vehicle 
has been built that answers these de- 
sires. The Greiner Mobil can shrink 
its 35-foot extended length to 30 feet 
automatically. The result eases park- 
ing and gives greater stability and ma- 
neuverability on the road. 


The truck-mounted camper’s tail | 


section nests over the rear body por- 
tion during highway travel. When the 
camper arrives at the campsite, the 
extra five feet of living space pivots 
and tilts back under hydraulic power 
to an upright position. Electric pump- 
powered hydraulic rams then ease the 
tail module gently down into place. 
The upright section provides a 
ground-level doorway opening onto 
your latest temporary backyard; it’s 
like having a mini porch. A steplad- 


der gives access to the camper’s main | 


floor. The rear module also has a 
hinged upper deck with bunks to ac- 


commodate two. The vehicle has a two- | 


berth sleeper cab, which gives motor- 
home accommodations for a total of 
eight adults. 

The Greiner Mobil is based on a 
Mercedes-Benz 7.5-ton flatbed truck. 
The camper body is normally carried 
on the truck chassis like a shipping 
container. If the truck is needed for 
other tasks, the camper body can be 


raised clear of the supporting chassis | | 


with four built-in jacking legs. Then 
the truck is driven out from 
underneath. 

The Mobil’s interior is finished with 
rustic wooden furniture and has a 
fully equipped kitchen and bathroom. 
The maker is Karl W. Greiner, Steig- 
strasse 4B, 7321 Aichelberg, West 
Germany.—David Scott 
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CLEAR MAGIC’ 
"Al \CLEANS 
LIKES MAGIC 
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CLEANS EVERYTHING OR YOUR MONEY BACK! 
If you love cars but hate grease, Clear Magic is for you. Clear Magic has a thousand 
different uses around the house, auto, shop. It's tough enough for the greasiest, dirtiest 
jobs—yet gentle enough for even delicate fabrics. 

Clear Magic is powerful—but safe. It's non-toxic, non-flammable, and totally biodegradable. 
It's clearly America's favorite. 


On sale at AE < -1 automotive departments 
and other fine automotive departments everywhere. 


c 1988 BLUE CORAL, INC. 
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The new cordless Freewheeler 
gives you a hand with lots of 
different projects. Like sharpening 
lawn mower blades, grinding rust 
spots or sanding sticking doors. 
The Freewheeler is a 
compact rotary power tool unlike 
! any tool you own. With speeds 
i of 15,000 and 20,000 RPM, the 
Freewheeler cuts, grinds, sands, 
routs, drills and polishes with 
amazing precision and accuracy. 
“It accepts a wide variety of bits 
` and accessories, so you can accom- _. 
plish an arm load of tasks. " 


"Up on a a ladder ndër 
the car hood..Out on a boat deck. 
Or right at your workbench. The » 
cordless Freewheeler gives you | 
easy access to hard- to-read or 
delicate project. 
from Dremel at your local hard- tg 
Ware store or home center. = 

Or сай 1-800-852-0852 0 а 
toll-free for more inform- ۾‎ sm 1 
айоп. . -S | 
xs Its almost like 
“having more than е 
two hands. à 
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What's News 


Stealthy blackbird 


The U.S. Air Force, already known to 
be developing two kinds of stealth air- 


craft, is now developing a third type. | 


Well known, of course, are the efforts 
to build a bomber, the B-2, and a 
fighter, the F-19 [cover story, Sept. '86]. 
They would combine new anti-reflec- 
tive coatings, special shapes, and other 
measures to reduce radar reflectance 
to a fraction of that returned by to- 
day's planes. Thus they would be all 
but invisible to radar. 

The new machine will be a high- 
altitude reconnaissance plane, and 


| will replace the 25-year-old SR-71 


Blackbird. And what a bird it would 
be. Where the SR-71, now the world's 
fastest plane, flies at Mach 3— nearly 
2,000 mph, the new plane will fly at 
Mach 5—some 3,800 mph. The 5R-71 
climbs to 80,000 feet; the new stealth 
Blackbird will soar above 100,000. 
With its capability to refuel in flight, 
it will be able to fly anywhere in the 
world, the range limited only by crew 
endurance. Just when, where, and by 
whom it will be built, and when it will 
be ready are unknown at this time. 


Stealthy bomber 


The Los Angeles Times reports that 
flight tests of the B-2—the stealth 
bomber—have been delayed for four 
months. Originally set for the spring 
of this year, they've been pushed back 
to August. Despite the delay, North- 
rop Corp. is pushing ahead; industry 
sources report that the company has 


| received a $2 billion contract to be- 


gin production toward the end of this 
year, with deployment expected to 


| begin in the early 1990s. The Air 
| Force plans to buy 132 of the advanced 


craft eventually. 


| More fighter news 


The Navy is buying planes, too. It has 
just awarded General Dynamics Corp. 
and McDonnell Douglas Corp. con- 
tracts for an advanced tactical aircraft, 
which—surprise, surprise—is said to 
incorporate “low-observable” technol- 
ogy. That’s military for stealth char- 


acteristics. The two companies will 
work on independent development ef- 
forts, then compete for the production 
contract. 


Erasable optical discs 


Optical discs hold an enormous 
amount of information. But until now 
they've been permanent; once some- 
thing is recorded, that’s it. An ideal 
disc would have the information den- 
sity of an optical disc plus the eras- 
ability and rerecordability of a mag- 
netic disk. A great deal of research 
has gone into designing such a device 


in recent years [“Erasable Optical 


Discs," May '87]. Now it is about to 


| happen. Verbatim Corp., a major disk 
| maker, is reported to be ready to in- 


troduce a 3.5-inch erasable optical disc 


| as early as mid-1988, with full com- | 
| mercial production in a year or two. 
| The disc will reportedly hold a stag- 
| gering 50 megabytes of information 


—some 50 times as much as a mag- 
netic disk of the same size. 


New life for fuel cells 


ergy crisis of the last decade they were 
pushed as a possible way to ease de- 
pendence on foreign oil. Then oil got 
plentiful and nobody wanted to spend 
money on fuel cells. Now they’re get- 
ting a new push for a different rea- 
son: air pollution. Cities would like to 
cut pollution by switching some vehi- 
cles from gasoline to methanol. And 
nothing converts methanol into energy 
more cleanly than а fuel cell. That's 


| why the U.S. Department of Energy 


has awarded contracts to two teams 
of companies to develop a fuel-cell- 
powered bus. The DOE eventually 
hopes to finance a small fleet of such 
buses to see if they hold pollution 
down as much as calculations indicate 
they should. 


Magnetohydro-what? 


And speaking of energy schemes from 
the past, whatever happened to mag- 
netohydrodynamics—MHD—which 
extracts electrical energy directly 


серле» 


from а fast-moving stream of hot gases | 


without all that rotating machinery 
needed by current generating schemes? 
You remember that MHD generators 
were efficient, but the hot corrosive 
gases cut equipment life to hours or 
days, while utilities are used to think- 
ing of equipment working for decades. 
Now the DOE has decided that the 
technique is worth another try, and 
two companies have been given con- 
tracts to build test generators. The 
trial will involve a topping-cycle ap- 
proach. Extremely hot gases from coal 
combustion will be sent through the 
MHD generator, where some of the 
energy will be extracted. Then the 
still-hot gases will be used to produce 
steam that will generate more energy 
in a regular steam turbine. The pro- 


jects should be underway in the early | 


1990s. 


The end of wind? 


In 1980 the world's biggest windmills 
began operating on a windswept pla- 


| teau above the Columbia River in 


southern Washington state. The giant 


| electrical generators had 98-ton 300- 
Remember fuel cells? During the en- | 


foot-diameter blades mounted atop 
200-foot towers and could produce 7.5 
megawatts of power—enough for 2,000 
homes [“Wind Farm's First Sprout,” 
Nov. '81]. Officials at the dedication 
said the windmills would be “а world 
center for wind-power research and de- 
velopment for years to come." 

But troubles developed with the 
machines—a rotor spun out of control, 
a shaft cracked, and other problems 
appeared. Most important, the price 
of oil plummeted. 

The machines, built to last 30 years, 


cost $60 million. Recently they were | 


sold at auction for $28,000. The com- 
pany that bought them said it will dis- 
mantle them and hasn't yet decided 


what to do with the pieces. 
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By ARTHUR FISHER 


on the facing page is unique. It is the first electric 

motor to use one of the new breed of high-temperature 
superconducting materials that has flurried the world of 
science and technology and created an aura of excited ex- 
pectation. Its development by Argonne National Labora- 
tory caps a series of tumultuous events in a year of turmoil 
unprecedented in past decades of physics. 

In a sense, the Argonne motor is emblematic of the prog- 
ress in superconductivity. 

"This is just the first step in a long series of repeated 
experimental steps aimed at developing a practical super- 
conducting electrical motor," says Roger B. Poeppel, man- 
ager of the ceramics section in Argonne's materials and 
components technology division. "It's too small for practi- 
cal use and produces negligible power. But it demonstrates 
for the first time that it is possible to build such motors, 
using the new ceramic oxide materials that go supercon- 
ducting at liquid-nitrogen rather than liquid-helium tem- 
peratures." The clouds of vapor in the photo are in fact from 
the liquid nitrogen Poeppel is carefully „ | 
pouring from a thermos flask. 

It was, of course, the prospect of su- 
perconducting devices operating with 
liquid nitrogen— which is cheap, ef- 
fective, and easy to handle—rather 
than with liquid helium (at a temper- 
ature near absolute zero) that prom- 
ised to change superconductivity from 
a scientific sideshow to a technologi- 
cal bonanza, and launched a frenzied 
nonstop research effort in scores of lab- 
oratories around the world. 

The current level of research in 
terms of man-hours is staggering. At 
a recent meeting of the Materials Re- 
search Society, some 260 papers on the 
superconductors were offered. And in 
some quarters, at least originally, the 


Т һе odd vapor-wreathed device shown on the cover and 
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excitement engendered by the discoveries of a year ago 
got somewhat out of hand, and major developments in such 
fields as transportation and electric-power generation and 
transmission probably lie years in the future. Yet the hec- 
tic pace of research during the last year has yielded im- 
portant advances. Some have showed major progress in 
dealing with the problems to be overcome if high-temper- 
ature superconductors are to play a significant role in mod- 
ern technology. Others have been essentially demonstra- 
tions of future potential. 

The Argonne motor is an example of the second type. It 
is called the Meissner motor because it relies on the 
Meissner effect—the property of superconductors that 
makes them expel magnetic lines of force. The motor op- 
erates with no load and spins at a leisurely 50 rpm. Nev- 
ertheless, it embodies the basic principle by which 
superconducting motors of the future will run. Poeppel 
projects it will be about 10 years before a design that is 
practical, soundly engineered, and economical to produce 
can be achieved. | 

What follows is an account of some other important de- 
velopments, together with an assessment of the remain- 
ing problems, and some rational 
predictions of what we can expect in 
the future. 

The backdrop to all the recent su- 
perconductor work is the January 
1986 discovery by K. Alex Müller and 
J. Georg Bednorz of IBM's Zurich Re- 
search Laboratory of a new class of 
superconducting materials—ceramic 
oxides. With an oxide of lanthanum, 
barium, and copper, they achieved a 
record-breaking critical temperature 
(the point below which a substance 
loses all resistance to the flow of elec- 
tricity) of 35 degrees Kelvin (35 de- 
grees above absolute zero). Seventy- 
five years of tedious work had pre- 
viously raised the critical temper- 
ature of any superconductor only 


PHOTO: ARGONNE NATIONAL LABORATORY 


hyperbole level was equally high. 
Among the sugarplum visions danc- 
ing in the heads of scientists, politi- 
cians, and journalists alike: radical 
improvements in electrical generation, 
transmission, and storage; ultra-high- 
speed magnetically levitated trains; 
supercomputers shrunk to briefcase 
size; super-powerful magnets for par- 
ticle accelerators and fusion power 
plants; and supersensitive medical 
imagers and scientific instruments. 

Moreover, the incredible growth 
spurt in the development of high- 
temperature superconductors implied, 
for some, that many of these luscious 
fruits could be plucked in the rela- 
tively near future. 

It is now clear that the pardonable 
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А small magnet levitates over a block 
of yttrium-barium-copper oxide cooled 
by liquid nitrogen in a demonstration 
of the Meissner effect: A superconduc- 
tor expels an external magnetic field. 
The same phenomenon runs the Ar- 
gonne Meissner motor (opposite). Rog- 
er Poeppel pours liquid nitrogen onto 
the motor, which has an aluminum 
plate with 24 small electromagnets 
suspended from its underside (inset). 
The plate rotates above two supercon- 
ducting “рисЕв.” As each magnet ap- 
proaches a puck, it is energized by 
current transmitted to electrodes (at 
the ends of the straws), and each mag- 
netic field thus generated is repelled 
by a puck in turn. The sequence of 
nudges keeps the motor rotating. 


to 23 degrees K. The new value—and 
materials—indicated that yet higher 
temperatures could be reached. 

By December 1986 the IBM results 
had been duplicated and confirmed by 
groups at the University of Tokyo and 
the Chinese Academy of Sciences in 
Beijing, and by Ching-Wu (Paul) Chu 
and his colleagues at the University 
of Houston. Many other laboratories— 
industrial, academic, and government 
—joined the hunt for new higher- 
temperature ceramic oxide supercon- 
ductors. Some reported reaching 40 de- 
grees K simply by substituting stron- 
tium for barium. Critical tempera- 
tures up to 52 degrees К were even-. 
tually achieved. 

Continued 
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(Іп October, Müller апа Bednorz received the 1987 Nobel 
Prize in Physics, worth $340,000, little more than a year 
after they had first published their discovery of the first 


of the new high-temperature superconductors. It is one of 


the swiftest Nobels on record: in this arena, decades often 
intervene between original research and prize recognition. 


The announcement of the Royal Swedish Academy of 


Sciences states: "Bednorz and Müller stand out clearly as 
the discoverers of this specific superconductivity. They have 
inspired other researchers to synthesize substances which 
are superconducting at temperatures four times higher 
than the earlier ones... The development is being followed 
with interest [|understatement of the year!| by workers 
in electrotechnology and microelectronics.”) 

Then in March 1987, Chu and his team smashed the 
liquid-nitrogen barrier with yttrium-barium-copper oxide; 
the ceramic goes superconducting at an astonishing 94 
degrees K. This critical temperature is much higher than 
the boiling point of nitrogen, 77 degrees K, and opens 
dazzling prospects. Within weeks, a hastily called special 
session of the American Physical Society in New York City 
turned into a frenzied marathon that one participant called 
a "Woodstock for physics. Fifty-one speakers rushed to 
report on the latest results in high-temperature super- 
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A model of the yttrium-barium-copper 
oxide material is held (left) by AT&T 
Bell Labs chemist Donald Murray. The 
unusual crystal structure of the super- 
conductor appears in a computer gen- 
erated image (top) made by IBM. 
Yttrium is silver; barium, green; copper, 
blue; and oxygen atoms, red. The raw 
materials used in preparing the mate- 
rial are (above) clockwise from 10 
o'clock: yttrium, barium, and copper; 
at 6 o'clock, a wafer with a thin film. 


conductors. Neil W. Ashcroft of Cornell University, a highly 
respected solid-state physicist and chairman of the meet- 
ing, called the research "the most exciting development 
in physics for decades.” 

Several speakers showed samples of wire and tape made 
from the new materials, but they were “ртееп”--ог unfired. 
When the ceramics are fire hardened, they turn as brittle 
and breakable as household china. 

Other presenters showed graphic representations of the 
crystal structure of the most promising compound, yttrium- 
barium-copper oxide, and most theorists agreed that its 
superconducting properties stemmed from its unusual lay- 
ered geometry. (For a fuller account of the history of su- 
perconductivity up to March 1987, and an introduction to 
the science involved, see “Superconductor Frenzy,” July 
87.) 

The first real application of the new materials came 
surprisingly quickly. In April scientists at the IBM Thomas 
J. Watson Research Center fabricated the first thin-film 
superconducting devices to operate at high temperature. 
Made with films of yttrium-barium-copper oxide, the de- 
vices are SQUIDs (Superconducting Quantum Interference 
Devices), which are the most sensitive known detectors of 
magnetic fields. SQUIDs have previously been used in fun- 


РНОТО: ІВМ 


" ы 
- a ^ es E 
AER WR x 
t ' % 
4 mE. 
Ed 


=! сд. 


grown epitaxially on a substrate of strontium nitrate. IBM 
scientists were able to show the film had a critical current 
density of more than 100,000 amp./cm^?, enough for some 
electronic applications. Jack Ekin of NBS (right) holds a 
sample of yttrium-barium-copper oxide superconductor with 
new low-resistance silver contacts developed jointly with 
Westinghouse Electric. 


damental physics research—gravity-wave detectors, for 
example—and in sensing the magnetic activity of the 
human brain. But their use has been severely limited by 
the need to cool them with liquid helium. 

Praveen Chaudhari, IBM Research Division vice presi- 
dent for science, says this development will lead the way 
to instruments and chips that are superconducting coun- 
terparts to those used in computers and other electronic 
components. 

Progress on the theoretical side occurred when physi- 
cists at Argonne National Laboratory determined that the 
key to the superconducting properties of yttrium-barium- 
copper oxide lay in one-dimensional electrically conduct- 
ing chains of copper and oxygen atoms in the material’s 
crystal structure. Experiments prove, says Argonne’s 
Merwyn B. Brodsky, that the chains are more important 
contributors to superconductivity than the warped two- 
dimensional planes of copper and oxygen that are sepa- 
rated by the chains. 

“Understanding the source of... superconductivity," says 
Brodsky, “is an important step in developing practical 
devices—and will probably be important if scientists cre- 
ate newer, even higher-temperature superconductors.” 

The higher the critical temperature of a superconduc- 
tor, the easier it is to employ. The perhaps-not-impossible 
dream of researchers is to develop a room-temperature 
(293-degree-K) superconductor, eliminating the need for 
any refrigeration whatever. The importance of such an ad- 
vance cannot be overestimated. A National Academy of 
Sciences report of September states: “If room-temperature 
superconductors become available, we can expect a truly 
revolutionary expansion of superconducting applications 
in electrotechnology.” 


This thin film of a superconducting ceramic (above) was 
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STANDARDS 


Since the achievement of 94 degrees K by Chu’s group, 
there have been at least a dozen reports of temperatures 
above that mark. Chu himself noted signs of supercon- 
ductivity as high as 240 degrees K. At the 18th Interna- 
tional Conference on Low-Temperature Physics held in July 
in Kyoto, Japan, Dr. Н. Ihara of the Ministry of Interna- 
tional Trade and Industry’s Electrochemical Laboratory 
said he had observed zero resistance in a compound of 
yttrium, barium, strontium, and copper oxide at 338 
degrees K. 

The most provocative report came in December at the 
fall meeting of the Materials Research Society in Boston. 
There, Ahmet Erbil, a physicist at the Georgia Institute 
of Technology, said he had observed superconductivity in 
copper oxides of various composition at temperatures rang- 
ing far higher than the boiling point of water—to an in- 
credible 500 degrees K. 

“The compounds seem to be stable and reproducible,” 
Erbil said. “We have made them several times in the lab... 
I looked at this field three years ago and convinced my- 
self that it should be possible to achieve high-tempera- 
ture superconductivity. When I told this to my colleagues, 
they laughed.” 

Like the previous reports of room-temperature break- 
throughs, the Georgia Tech result remains to be confirmed 
independently. Many experts, like John K. Hulm, a su- 
perconductivity pioneer and director of corporate research 
and development planning for Westinghouse Electric, as- 
sume, in the absence of firm repeatable experimental proof 
to the contrary, that the critical temperature of the new 
materials will not exceed the 94-degree-K mark. 

At the same fall meeting of the Materials Research So- 

Continued 
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ciety, scientists at AT&T Bell Laboratories reported а de- 
velopment of great significance: progress in overcoming 
one of the major handicaps of the new ceramic materials. 
Early experience with them has shown that they have far 
lower critical current densities and critical magnetic-field 
strengths than conventional superconductors, such as 
niobium-tin or niobium-titanium. Exceed either parameter 
—current density or magnetic field strength— and the ma- 
terial ceases to be a superconductor. For a relatively un- 
demanding application such as magnetic-resonance im- 
aging, a critical current density of 10,000 amperes per 
square centimeter in a field of a few tesla is required. (A 
tesla is about 30,000 times the intensity of Earth's mag- 
netic field.) Samples of yttrium-barium-copper oxide, in 
the bulk form that would be used in making wire, have 
current densities orders of magnitude (hundreds of times) 
below this level. 

What the Bell Labs scientists reported was “ап impor- 
tant milestone" on the road to practical high-temperature 
superconductors—a new way of processing the ingredi- 
ents of the ceramic oxide materials to form compounds. 
Previously, bulk samples of yttrium-barium-copper oxide 
had been made by grinding the individual oxides into pow- 
ders and then heating until the pow- 
ders fused together, a process called = 
sintering. This method yields a coarse, с” d 
granular polycrystalline material Ё 
whose current-carrying ability is se- 
verely limited. 

In the new Bell approach, called 
melt-textured growth, the sintered 
powders are heated well above their 
melting points and then allowed to 
cool. This melt-processing technique 


produces a denser material with long, ® 46-ы 


needlelike crystals. This structure 
overcomes the so-called “weak-link” 
problem, an inability to carry large 
supercurrents because of grain bound- 
aries or other features in the sintered 
samples. Ав a result, the material pro- 
duced by the Bell Labs technique 
reaches a critical current density of 
7,400 amperes per square centimeter 
in a field of one tesla at 77 degrees K, 
about 100 times better than earlier 
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have very high current densities, but there has been so 
much resistance in the contacts that it limits the flow. 
Even more important, the contacts will heat up because 
of their resistance; and if they warm the superconductor 
above the critical temperature—goodbye superconductiv- 
ity. As we move to higher current densities, low-resistance 
contacts become more important.” 

Ekin points to three rail-like copper busbars lining two 
sides of the lab. “Each of those busbars carries a thou- 
sand amps,” he says. “That’s what it takes to test one 
of these superconductors thats about a millimeter in 
diameter." 

The new NBS-Westinghouse contacts consist of a film 
of silver sputtered onto the superconductor and then an- 
nealed in the presence of oxygen. The process reoxygenates 
the ceramic oxide underneath and actually enhances its 
properties. "We're now at a point," says Ekin, “where we 
can use such contacts in integrated circuits for the inter- 
connections within a chip." 

Progress on a remaining major problem may be slower. 
How to turn a brittle ceramic into a flexible wire? Testify- 
ing before a House Committee, Robert Laudise, director 
of materials research at AT&T Bell Labs, said: “Мете going 
to have to learn how to do ceramic pro- 
cessing with a kind of finesse and con- 
trol that we haven't been capable of 
before." 

There is an emerging consensus 
that a concerted effort on a national 
level will be required to capture the 
glittering prizes that the new technol- 
ogy offers. In September an expert 
panel of the National Academy of Sci- 
ences, chaired by Hulm, reported that 
capitalizing on "the enormous scien- 
tific opportunity" and commercial po- 
tential of the new high-temperature 
superconductors in the face of severe 
international competition will require 
a coordinated U.S. national research 
program stretching over "a decade or 
more." It urged that the government 
allocate $100 million in fiscal 1988 for 
research on the materials. 

"The short-term problems and the 
long-term potential of high-tempera- 


samples, and only about 10 times 
lower than that needed for some prac- 
tical applications. 

"We feel we've broken out of the 


Needlelike structures shown under 
electron microscope enhance current- 
carrying ability of superconductors 
made with AT&T's new process. 


ture superconductivity may both be 
easily underestimated," the panel 
stated. 

The first applications the panel an- 


mold," says Gilbert Y. Chin, the direc- 
tor of Bell's materials physics research laboratory. 

Another important breakthrough came in January. Re- 
searchers at the National Bureau of Standards and Wes- 
tinghouse Electric succeeded in lowering the resistance of 
electrical contacts for superconductors eight orders of mag- 
nitude (100 million times) below that for conventional 
indium-solder contacts. 

"Contacts have really been an unpublicized problem," 
said physicist Jack W. Ekin in an interview at his NBS 
laboratory in Boulder, Colo. He has been part of a group 
working there on superconductors for 15 years. “The great 
advantage of superconductors is that they are capable of 
carrying large currents through small areas. But how do 
you get the current in and out? It’s as if we were dealing 
with a water main that could carry all of the water sup- 
ply for New York City, but we didn’t know how to make 
the connections at the ends. The limiting factor is not the 
main, but the connecting pipes. 

"That's just the situation with superconductors. We may 


58 | POPULAR SCIENCE 


ticipates аге not the dramatic ones. 
They will probably include magnetic shielding, detectors 
of magnetic fields and infrared radiation, and high-speed 
electronic signal processors. 

Jack Ekin of the National Bureau of Standards believes 
we will see thin films in integrated circuits much sooner 
than bulk materials in magnets or transmission lines. “Тһе 
biggest difference is that the critical current density for 
thin films is so much higher than in the bulk samples— 
that is the bottom line. The very first use will probably 
be a pickup coil for a signal detector, which doesn't need 
much critical current density. 

“Really big commercial payoffs I see as closer to twenty 
years in the future than five. Look at the laser. It was 
discovered in the '60s, but the really big dividends are 
coming now in the communications industry, with fiber 
optics transmission of signals using lasers. 

“I think high-temperature superconductors will follow 
the same course—a learning curve you just have to 
climb.” 


While camcorders shrink in size and weight, their capabili- 
ties continue to grow. New CCD imagers generate more pixels 
for sharper pictures and at the same time work at lower light 
levels. And advanced features help you create more-pro- 
fessional-looking home movies. 


By GORDON McCOMB 
Lead photo by Jim Richards 


ot me," I pleaded when my 
friends asked that I be the 
official cameraman for a trip to 
Disneyland. We'd take just one set of 
equipment, and my friends wanted me 
to record all the action. 
I took the job convinced I was mak- 
ing a mistake. I knew my shoulder 


would ache from the weight of the re- 
corder, battery pack, and camera by 
the end of the day. Апа no matter 
what I might try, the tape would look 
like an amateur home movie—with 
out-of-focus subjects, blurred action, 
and noise bands between scenes. 

I was wrong. Before I left, I got a 
new JVC GF-S1000H camcorder—a 
compact full-featured VHS camera/ 
recorder combination. Though it's one 
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of the heaviest camcorders of its kind, 
it weighs just over seven pounds. 

Because of miniaturized parts and 
new imaging systems, some cam- 
corders now weigh less than three 
pounds. Yet engineers have managed 
to build new features into their latest 
products. Advanced circuits produce 
sharper pictures—even in low light— 
with cleaner scene transitions. Among 
the most important advances: 

@ High-speed shutters, which elim- 
inate blur during fast-moving action. 
When I played back my Disneyland 
tape on a four-head VCR, I could see 
my friends grimacing as they sped 
down the Matterhorn оп bobsleds. , 

® Electronic zone-sensitive auto- 
focus to zero in on subjects in crowded 
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scenes. Zone controls let me isolate my 
friends from the thousands of others 
at the park. 

e Flying erase heads for glitch-free 
edits. Each scene in my one-hour tape 
was perfectly joined to the next. 

è Super-VHS compatibility for pic- 
ture resolution of up to 430 lines. 
That's a dramatic improvement over 
the old VHS standard of 240 lines 
[July '87, Jan. '88]. Because of the 
high quality of the original recording, 
copies I made for my friends looked 
better than originals I once made on 
my old VHS system. 

I was impressed. After my trip I 
tried a dozen other camcorders and 
talked to their designers. І learned 
that features once found only on costly 
professional equipment are now ap- 
pearing on consumer camcorders. How 
was it done? How do the new features 
work? Here's what I found. 


Compact camcorders 


The newest camcorders are smaller 
than ever. One reason: "Virtually ev- 
eryone has stopped using bulky 
vacuum-tube imaging devices," says 
Jim Bonan, КСАв manager for VCR 
and camcorder product planning. 
Solid-state imaging sensors like the 
charge-coupled device (CCD) and the 
metal oxide semiconductor (MOS) 
have replaced tubes. (The CCD is the 
more popular of the two.) The new 
imagers produce sharper pictures than 
ever. That's because manufacturers 
have increased the number of picture 
elements, or pixels, used to register 
the light from a scene. 

“А CCD 1з made up of thousands of 
individual light-sensitive photocells," 
explains Benson Smith, section man- 
ager for VCR/camera engineering for 
Magnavox. "During an exposure, each 
cell accumulates light and changes it 
to an electrical signal." Last year's 
models used 210,000 such cells on a 
V5- or 34-inch wafer. Newer camcorders, 
like Toshiba's 5К-580, contain imagers 
with as many as 400,000 cells. 

While most camcorders require sev- 
en lux or more of light to record a 
scene, some newer units, such as Pan- 
asonic’s PV-S350, the Olympus VX- 
5405, and Magnavox's VR9244, can 
work in light levels as low as one lux. 
(Birthday candles provide about one 
lux of illumination, while noon sun- 
light can be 100,000 lux.) 

Inside the Panasonic PV-5350, dig- 
ital circuitry works with the CCD to 
amplify the camcorder's sensitivity by 
lengthening the CCD’s “exposure” 
time. Normally, light falls on the chip 
and is accumulated as a charge for Yeo 
of a second before it’s converted to an 
electrical signal. But in low-intensity 
light the PV-S350's electronic “shut- 


60 | POPULAR SCIENCE 


PHOTO BY GREG SHARKO 


High-flying motorcycle is captured on 
a split screen by high-speed '1.000-sec. 
shutter (left) and normal ‘во-ѕес. shut- 
ter (right). The normal shutter speed 
lets the imaging chip “see” the moving 


ter” stays open for Уз of a second— 
allowing four times as much light to 
strike the CCD, says Rudy Vidal, a 
Panasonic engineer. However, because 
each cell accumulates a charge for a 
longer period of time, a moving scene 
could smear. "You get some dreamy, 
slow-mo effects," Vidal admits. 
While only a few camcorders can in- 
crease exposure time to improve low- 
light performance, many new cam- 
corders can do just the opposite—de- 
crease exposure time. They increase the 
shutter speed from Vo second to 11.000 
second to create well-defined frozen 
images (see photo). (Of course, this is 
done by the electronics. A mechani- 
cal shutter, such as in film cameras, 
is not used.) "This feature lets you re- 
cord high-speed action without the 
usual blur," says Tom Hitzges, senior 
product manager at Panasonic. 
Some camcorders have shutters that 
are even faster. The Quasar VM-22 of- 
fers multiple speeds: V25o, Ys00, 11.000, 
and 2,000 of a second. When you change 
shutter speed, the aperture is auto- 
matically adjusted to compensate. 
At Уз ооо of a second even the fleeting 
motion of an Indy 500 race car is cap- 
tured. But at that speed the amount 
of light is reduced by eight f/stops. Re- 
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subject over a longer period of time, 
resulting in a blurred image. The faster 
shutter takes a quicker “snapshot” of 
the scene, so less movement—and less 
light—is detected. 


sult: High-speed shutters work best 
outdoors in bright sunlight. (If there 
still isnt enough light, an indicator 
in the viewfinder issues a warning.) 
The high-speed shutter feature is 
premature in one respect: Because 
most camcorders don't have the cir- 
cuitry needed to play back noise-free 
still frames, you must wait to see if 
your special effects have worked or not. 
"You watch the taped result on a table- 
top VCR that has slow-motion or stop- 
action special effects," says Hitzges. 


Fine tuning the focus 


All but the point-and-shoot cam- 
corders focus automatically. There are 
two basic methods: infrared and elec- 
tronic. Infrared focusing has been used 
for many years in both camcorders and 
stand-alone video cameras. In the RCA 
system, explains John Stevens, a se- 
nior engineer, “Ап infrared beam is 
projected from a transmitter on the 
camera. The beam strikes the subject 
and bounces back into the camera 
lens." (In some systems, the infrared 
beam is reflected to a special receiv- 
ing lens.) "Inside the camcorder," Ste- 
vens continues, "a partially silvered 
mirror directs some of the incoming 
light to a pair of photodetectors. If 
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Stationary vs. flying erase heads: Erase 
heads are placed ahead of recording 
heads to remove information taped ear- 
lier. But video tracks are laid down di- 
agonally, so a stationary erase head 
rubs out portions of several tracks si- 
multaneously. The parts it misses stay 
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on the tape, and new data are recorded 
over them, creating video noise be- 
tween scenes. A flying erase head is 
mounted on the rotating head drum. 
It moves along the video tracks, eras- 
ing old tracks just ahead of the record 
head, so the edited picture is clean. 
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NEW SCENE BEGINS 


FRAME OVERLAP CAUSES DISTORTION 


PRERECORDED 
SECTION 


NEW SCENE 


ZERO FRAME EDITING SYSTEM 


PR Ж кат CODED iz 


CONTROL 
SIGNALS 


SECTION 


Conventional backspace editing, which 
uses a counter to locate scene transi- 
tions, can leave blank spaces or over- 
laps if tape slippage occurs. But this 
system, which JVC calls Zero Frame 


the image is not in focus, more light 
will hit one of the detectors than the 
other.” Like balancing a scale, the 
focus system adjusts the lens until 
equal amounts of light fall on the 
detectors. 

The infrared system is adequate but 
not perfect. The transmitter, typically 
a series of light-emitting diodes, adds 
bulk and consumes considerable pow- 
er. The design also prevents accurate 
focusing on objects closer than about 
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SCENE-END BACKSPACING 


Editing, uses a microcomputer to re- 
cord five coded signals on the control 
track when the tape stops. Later, it uses 
the signals to start the new recording 
exactly at the end of the last frame. 


one meter or farther than 10 meters. 
And objects with non-reflective sur- 
faces can fool the system. 
Electronic, or high-frequency detec- 
tion, focusing is more compact and 
uses about half the power of the in- 
frared, system. Here's how it works: 
Video signals from the imager are 
composed of different frequencies, 
which are sorted out by a series of 
electronic filters then sent to a micro- 
processor and digitized. The micropro- 


cessor looks for high-frequency sig- 
nals—generated by the edges of ob- 
jects that are in focus. It then tries to. 
maximize these high-frequency com- 
ponents by moving the focus ring back 

and forth. | 

High-frequency detection alone isn't 
entirely satisfactory, because the only 
way to determine whether perfect 
focus has been achieved is to “shake” 
an image in and out of focus— 
jockeying for the best position. So 
some companies have added fine- 
tuning systems. 

In Panasonic camcorders the CCD 
is mounted on a piezoelectric ele- 
ment—a crystal that's hooked to two 
electrodes. Electrical pulses deflect the 
crystal, so it alternately stretches to- 
ward and shrinks away from the cam- 
era's lens, thus moving the CCD 
imager back and forth. “If you get the 
same loss of high-frequency signals 
when the chip is forward as when it's 
back, then you know the lens is fo- 
cused," explains Mike Lega, a prod- 
uct engineer at Panasonic. If the 
circuitry finds fewer high-frequency 
components in one direction, it tells 
the focus ring to make a correction. 

The piezo element never stops vi- 
brating. But as the system approaches 
perfect focus, the crystal moves back 
and forth by such tiny degrees that 
the human eye cant detect any fluc- 
tuations in the picture itself. 

Piezoelectric elements arent the 
only way to fine tune focusing. Some 
companies place a special lens directly 
in front of the CCD or MOS. А linear 
motor shakes the lens. 

Some camcorders with electronic fo- 
cusing also benefit from zone control, 
a feature that lets you establish bor- 
ders limiting the frame of focus. Most 
cameras have three zone settings: nor- 
mal (full frame), half frame, and quar- 
ter frame. "The lens is adjusted only 
on the basis of the picture within the 
zone,” says Benson Smith. 

Zone focusing is particularly useful, 
Smith says, when shooting fast- 
moving action at some distance, or 
when your subject is in the center of 
a throng of people. 

The flying erase head is a feature 
inherited from professional video gear 
(see drawing). А conventional erase, 
head is stationary. When you begin re- 
cording a video signal, a short piece 
of tape passing between the erase 
and recording heads doesn't get wiped 
clean. This creates a band of noise that 
slowly crawls up the screen. Stopping 
and starting the camera between 
scenes causes rainbow patterns where 
fresh signals overlap with old ones 
that haven't been totally erased. 

The flying erase head—first fea- 

[Continued on page 112 | 
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Tank armor : 
that fights back 


Exploding armor sounds like a contradiction in terms, yet it’s said to be effective against 
many anti-tank weapons. Now missiles that go bang twice are being built to defeat this 
novel defense. What's next in this cat-and-mouse game? Armor that explodes twice, of course. 


By STUART F. BROWN 
Drawings by Mitchell Albala 


hen Israeli armored columns invaded Lebanon's 
Ws valley in 1982, a reserve tank battalion 

advanced rapidly toward a hamlet called Sultan 
Yakoub. The commander's plan was to capture the village 
and establish a defensive position there against an antici- 
pated Syrian counterattack. But the battalion met with a 
surprise. 

"The hamlet turned out to be the staging area for a 
Syrian mechanized brigade," says Samuel M. Katz, au- 
thor of several books on Israel's defense forces. "Advancing 
into the village, the small Israeli force found itself sur- 
rounded. In the fierce fight that erupted, the Israelis were 
eventually able to break through and escape, but a few of 
their disabled M-60 Patton tanks were captured by Syr- 
ian troops." 

Lost along with the tanks was a valuable new type of 
armor enhancement called *Blazer" Manufactured and first 
tested in combat by the Israelis, Blazer is a reactive armor 
that bolts on top of a tank's existing steel hull and turret. 
It explodes outward to blunt the impact of the shaped- 
charge missiles and shells (also called HEAT warheads) 
widely used against tanks. In service, Blazer armor has 
enabled Israeli tanks to take multiple direct hits and keep 
on fighting, where unprotected tanks would have been se- 
riously damaged or destroyed. 

Shaped-charge weapons exploit a phenomenon called the 
Monroe effect, using a high-explosive charge to generate 
an armor-piercing jet of metal (see illustrations). When 
the warhead is detonated at the correct distance from the 
target, it can penetrate armor plate five times as thick as 
its own diameter. 


Soviet tanks get reactive armor 


А development that has caused consternation among 
U.S. and European defense planners is the sighting of large 
numbers of recent-model reactive-armor-equipped Soviet 
tanks on maneuvers in central Europe. The technology 
captured from Israel is believed to have quickly made its 
way from the Syrians into the arms plants of the U.S.S.R. 

Because NATO strategy relies heavily on large num- 
bers of shaped-charge missiles to counter the Soviet Union's 

[Continued on page 114 | 
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Israel has equipped tanks like this modified American-built 
M-60 (right) with add-on reactive armor for protection 
against anti-tank missiles. Rectangular panels of reactive 
armor are attached to the tank's turret and front section. 


Typical of shaped-charge anti-tank missiles is the Hughes 
TOW 2, here fired from a ground launcher by an infantry- 
man. The acronym TOW stands for tube-launched, optically 
tracked, wire-guided. Wires unreeling from the missile's tail 
carry guidance instructions from the launching unit, pro- 
viding in-flight corrections to the projectile's trajectory as 
it streaks toward its target. А recently introduced version 
called the TOW 2A, which looks identical to this one, 
is designed to defeat reactive armor. 
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TANK ARMOR 


ROCKET MOTOR NOSE PROBE 


A shaped-charge warhead (1) contains an explosive charge 
with a cone-shaped layer of copper or aluminum set into 
its hollow forward end. When the projectile’s nose probe 
contacts a tank’s armor, the charge ignites from the rear, 
directing its explosive energy forward. The force of the ex- 
plosion transforms the metal cone into a thin, focused jet 
of metal that punches through the tank’s armor, wreaking 
havoc on the interior. Reactive armor (2) consists of tilelike 
boxes of specially formulated explosive compound that are 
bolted onto vulnerable areas of a tank, outside its existing 
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armored shell. The reactive armor boxes are claimed to be 
insensitive to shrapnel and small-arms fire. When a shaped- 
charge warhead detonates against it, a reactive armor panel 
explodes, diffusing the metal jet's concentrated force. In 
an attempt to foil reactive armor's effectiveness, weapon 
designers have added a second small shaped-charge explo- 
sive (3) to the nose probes of existing anti-tank missiles. 
The small charge triggers the reactive armor (4), clearing 
the way for the main charge (5, 6) to direct its penetrating 
metal jet against the underlying armor. 
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Return to Mars 


-The big push for a manned landing begins 


NASA is still in disarray from the Challenger catastrophe, its leadership accused of lack of 
vision, indecision, and poor management. Out of this dismal atmosphere a consensus is 
building that the next major space goal should be nothing less than a manned landing on 
Mars. Such a challenge, say its proponents, could imbue NASAs ranks with a new spirit of 
enthusiasm and spark a revival of support for the U.S. space effort. At the same time, the 
Soviet Union is vigorously pursuing its own program to explore Mars. Engineers in both 
countries have made surprising progress in planning such missions and in devising the 
vehicles that will carry men to the red planet and transport them across its alien terrain. 
Many scientists argue that Americans and Russians—rather than competing with each 


other—should cooperate on a joint mission to Mars. 


By JIM SCHEFTER 


on its target with the predatory caution of a leopard 

stalking its prey. At a closing velocity of less than 12 
feet per second— slow by spacecraft standards—the solar- 
winged ship approaches a pockmarked rock that skims 
through the sky above a reddish planet. 

Gradually the cratered and gnarled rock, a tiny moon 
named Phobos, looms larger in the ship's video eyes. Then 
it is directly below. Hummocks and crater ridges pass barely 
165 feet under the craft named for its mission, Phobos 2. 

Now relays click, bolts explode, and a small package falls 
slowly to the ground. It lands upright on rodlike legs, hesi- 
tates briefly, then bounds away under the force of a spring- 
loaded pusher mechanism that slaps the dusty surface. The 


T^ unmanned craft drifts through space, creeping up 


During the 4-hr. “Together to Mars" sat- 
ellite video conference held last July, 
American space scientists and engi- 
neers, shown here at a studio in Boul- 
der, Colo., discussed future Mars explo- 
ration with their Soviet counterparts, 
who are visible on the video screens. 
The conference was organized by the 
Planetary Society, a space interest or- 
ganization in Pasadena, Calif., co- 
founded by astronomer Carl Sagan. In 
the foreground: a model of a landing 
craft resting on rocky martian terrain. 
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Hopper's instruments chatter readings on gravity, soil struc- 
ture, and mass to the mother ship overhead. 

Moments later a laser beam flashes down, searing the 
Phobian soil and sending up a wispy cloud of gas. From 
another aperture in the spacecraft a beam of charged par- 
ticles zaps Phobos, ripping free a surface layer of ions. The 
gas cloud and ions are examined from above by sophisti- 
cated instruments, including a mass spectrometer, to iden- 
tify the elements and compounds making up the little moon's 
surface. 

From its hovering vantage point Phobos 2 watches, re- 
cords, and relays data and crisp video images to Earth, where 
scientists from a dozen nations cluster around consoles in a 
control center near Moscow. By luck its camera may catch 
a glimpse of the four-legged lander dropped earlier by Phobos 

Continued 
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This image of the northern hemisphere of Mars is actually a 
“mosaic” assembled from 102 photographs taken by the two 
Viking orbiters during their 1976 mission. The horizontal scar 
atlower center is the vast Valles Marineris canyon complex, 
one proposed landing site for a future mission. Three giant 
volcanos mark the Tharsis Bulge region at left. Wispy white 
clouds made either of carbon dioxide or water-ice are visi- 
ble near the horizon at upper left and right. 


The U.S. Mars Observer is a low-cost camera and instrument 
craft whose mission was delayed 2 yrs. by space-shuttle prob- 
lems. It is now scheduled for a launch that will deliver it to 
Mars in 1993, where it will spend 2 yrs. in orbit gathering 
surface, atmospheric, and gravitational data. 


1. Data from that little science station, which includes a 
drill to puncture the surface and discover what lies below, 
will continue to flow to Earth for another year. 

The date for this extraordinary space mission? Phobos 1 
and 2 will be launched from Soviet pads this July and reach 
Mars 200 days later. With their arrival, the next assault on 
Mars will begin. Before it ends at the turn of the century, a 
series of advanced robotic missions—some already approved, 
others being planned— will have opened the door to human 
exploration. 


Robots first, humans next 


Бу the year 2010 human footprints may be planted in 
the red dust of Mars. But first, several unmanned missions 
will have paved the way. Phobos 1 and 2 will begin by study- 
ing the little martian moon, then orbiting the red planet 
with their cameras and instruments for at least another 
year. Other scheduled missions include: 

е The US. Mars Observer (see painting), an orbiting craft 
scheduled to be launched from the space shuttle in 1992. 
Reaching Mars the next year, Observer will study the plan- 
et's surface, atmosphere, and gravity. 

€ Two Soviet landers that will also arrive at Mars in 
1993. They will carry huge balloons dangling instrument 
packs and probes as they bob in the planet's thin atmos- 
phere and/or small roving vehicles to explore the martian 
terrain. If scientists win approval for the maximum mis- 
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sion, launch may be delayed to 1994, with arrival in 1995. 

Also being considered are: 

€ Two more Soviet flights in 1996 or 1998, carrying large 
roving vehicles. Ап ascent craft could be added that deliv- 
ers martian samples to an orbiting mother ship for return 
to Earth. 

€ A US. Mars Sample Return mission that would be 
launched in 1996 or 1998. This program would aim to de- 
liver about 11 pounds of martian rock to the U.S. space 
station in 2001. 

Should all the missions prove successful, human explora- 
tion of the martian surface would follow quickly. The ques- 
tion with no answer is this: Will the first manned mission 
to Mars be American or Russian? 

If a growing number of U.S. and Soviet scientists have 
their way, it will be both: Astronauts and cosmonauts will 
explore Mars together early in the 21st century. In both 
countries science and engineering teams already are plan- 
ning the unmanned missions of the '90s. And they are hop- 
ing that politics will let the two countries cooperate along 
the way. 


Competition or cooperation? 


“When we speak about the first stage of the study of Mars, 
about the first Mars rovers, I think it will be easier if we 
start with coordination of our studies," said geochemist 
Valeriy Barsukov in a two-way video hookup last summer 
between Soviet space scientists in Moscow and their US. 
counterparts in Boulder, Colo. 

Continued 


This mock-up of a Phobos Mars exploration spacecraft (inset, 
above) was photographed last October on display in the Cos- 
mos Pavilion of the Economic Exhibition in Moscow—the 
Soviet equivalent of the U.S. Air & Space Museum in Wash- 
ington, D.C. The painting above shows one of these vehicles 
approaching the cratered surface of the 21-km-diameter mar- 
tian moon for which the spacecraft is named. The craft will 
launch a small lander called the “Hopper,” which will ana- 
lyze surface samples, then use a spring-loaded foot to make 
big jumps to other sampling locations in the weak '1.o00-g 
Phobian gravity. The Phobos craft will then go into orbit 
around Mars, where it will study the planet with remote- 
sensing equipment. 

In the Mars Sample Return mission (left) under study at 
the Jet Propulsion Laboratory and NASA’s Johnson Space 
Center, a lander (left background) would separate from an 
orbiting craft (right background) and descend to the plan- 
et’s surface. The lander’s payload would include a robotic 
rover (foreground). The articulated vehicle has tool-equipped 
arms for collecting rock and soil samples, a stereoscopic 
video-camera Vision system, and a radioisotope thermoelec- 
tric generator to provide power. The rover would spend a 
year exploring the martian terrain, then go back to the lander 
and transfer its samples to a small rocket for rendezvous 
with the orbiter and return to Earth. The mission would begin 
in the mid- or late 1990s with a spacecraft launched toward 
Mars from the cargo bay of a space shuttle in Earth orbit. 


The unique four-hour conference, called "Together to 
Mars," was set up by the Planetary Society to promote in- 
ternational space cooperation. I sat in the cluttered theater 
on the University of Colorado, Boulder, campus as the sci- 
entists conversed through a satellite link. 

Throughout the freewheeling exchange they discussed 
the Mars missions each country had already planned, dis- 
played spacecraft and rover designs, and speculated on ways 
they could cooperate. T'wo obvious conclusions emerged: Sci- 
entists are eager to explore Mars together. And despite the 
fact that the U.S.S.R. has surpassed the U.S. in technical 
achievements in space, Soviet scientists are freer to push 
for cooperation than are their American colleagues. 

"They are anxious to work with us in this field," Dr. Roger 
Bourke of the Jet Propulsion Laboratory (JPL) in Pasa- 
dena, Calif., told me later. "But there are elements in the 
U.S. government that oppose any cooperation." 

Those elements include the Pentagon, which is becoming 
increasingly dominant in American space affairs, and key 
anti-NASA advisers to President 
Reagan. U.S. resistance to international 
cooperation in space and the decision 
to delay the Mars Observer from its 
original 1990 launch date to accommo- áá Е 
date military satellites on the shuttle S 
have contributed to growing suspicion 
of America's commitment to space 
exploration. 

"NASA is fossilized," Dr. Jacques 
Blamont, chief scientist of the French 
national space agency, said recently. 
"There is no leadership." 

With or without international coop- 


rover will need 


Other major technical issues remain to be resolved be- 
fore the Mars missions are finally defined in the early 1990s. 
One of these questions: Do the rover and ascent vehicles 
travel on separate missions to Mars or together? A com- 
bined trip would probably require assembly in Earth orbit 
before blasting off toward Mars. 

And once at Mars, is orbit achieved by aero-capture or by 
retro-braking with rockets? Aero-capture has never been 
tried; it requires a spacecraft to dive deeply into the mar- 
tian atmosphere to bleed off speed, then coast back up into 
orbit. Such a ship would have the advantage of weighing 
much less than one carrying retrorockets and fuel, and thus 
need less propulsion for the outbound journey. 

Another major question is, What's the best landing tech- 
nique? Lockheed and Martin Marietta are doing engineer- 
ing studies of at least three options for bringing a rover 
safely from orbit to a soft martian landing. “Тһе significant 
things here are slowing down and touching down," said 
Lockheed's program manager, Lee Lunsford. 

The scenarios begin with the rover, 
encased in a heat-absorbing cocoon, 
dropping away from the mother ship. 
Once through the outer atmosphere, 
the choices for landing include deploy- 
ing a high-altitude parafoil to bring the 
rover over its landing zone, deploying 
a parachute, or not deploying anything. 
In all three options a braking rocket 
would fire during the final moments 
to slow the lander for a gentle touch- 
down. The rocket would come into play 
at a much higher altitude if no other 
braking system is used. Deployable or 


he 


eration, both the Soviets and NASA are a " foldable wings and landing pods with 
moving forward toward the goal of re- enough өп һоага | inflatable or spongy bottoms also will 
trieving samples from Mars in the late intelligence to find be studied. 

1990s. The JPL issued contracts in Sep- ca If the U.S. and US.S.R. agree to co- 
tember to Lockheed Corp. and FMC its Way across hos- operate on the mission, one proposal 


Corp. to study the Mars rover vehicle 
and its operations, while the Johnson 
Space Center (JSC) in Houston put 
Lockheed and Martin Marietta Corp. 
to work looking at Mars entry and 
landing problems. 

"It's a complicated mission," said Dr. Douglas P. Blanchard, 
chief of the Planetary Materials Branch at JSC. "What about 
sampling on the surface? For the rover, we could have three 
hundred days of sampling, but only be able to bring back 
eleven pounds. If we only pick up two samples a day, that's 
still six hundred samples to select from. How do we make 
our choices?" 

Design of the Mars rover itself won't be settled for an- 
other five years, but NASA gave the study contractors a 
rough outline for its mission: spend 300 days on a sample- 
collecting journey, deliver samples to another vehicle for 
return to Earth, then spend another year roving Mars, trans- 
mitting photos and scientific data along the way. 

А number of rover designs are being considered. One JPL 
rover (see painting! connects three cabs with flexible hitches. 
Other rover designs are more radical, including a Ferris- 
wheel rover that carries its instruments around a central 
axle while it rolls across the martian surface and a squat 
rectangular rover with four tank-tread feet. Yet another ver- 
sion stands tall like a four-wheel freight gantry, with stilt- 
style legs that raise the rover's instrument platform high 
above obstacles. 

Common features to all preliminary Mars rover designs 
are stereo video vision, electric propulsion supplied by a 
radioisotope thermoelectric generator, or RTG, and an ar- 
ticulated arm that can reach the surface. 
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calls for an American rover to rendez- 
vous with a Soviet ascent vehicle that 
would land along its route. When the 
collection of martian samples is re- 
turned to Earth, it would be studied 
by scientists from many nations. 

How do the samples get back to Earth? It will be sim- 
pler, researchers think, to send into Mars orbit a lightweight 
mother craft that would receive samples brought to it by a 
separate lander craft. This plan avoids using the far heav- 
ier ship that would be needed to go all the way from the 
martian surface to Earth. "We rediscovered orbital rendez- 
vous as the only way to do it,” Dr. Ben Clark of Martin 
Marietta told me. "We had started out with the direct-return 
concept. The spacecraft is simpler, but the mass ate you 
alive.” 

Should the rover be closely controlled from Earth, or 
should it be given enough artificial intelligence to explore 
semi-autonomously with little human intervention? As it 
moves across the red sands of Mars, the rover must trans- 
mit a video record of its journey, monitor martian weather, 
take a variety of scientific measurements, including ana- 
lyzing soil and searching for moisture, and collect rock and 
dirt samples for return to Earth. 

But rover communications will take about 30 minutes to 
arrive at Earth, with another 30 minutes for commands to 
reach Mars. Too much control would slow the rover down. 
“We compared a highly controlled kind of traverse with 
Apollo and the lunar rover,” said Dr. Michael Duke, chief of 
JSC’s solar-system exploration division. “The numbers 
worked out to a Mars rover taking several months in the 
[Continued on page 110| 
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This nondescript one-story house (inset) was transformed by a two-room addition and a handsome redwood deck. The new wing 
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Home office is partitioned from sleeping area so reading at Double-faced fireplace pierces the wall between the study 
desk will not disturb someone who has retired for the night. агеа and spacious master bath with its twin vanity counter. 
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Compartmented bathroom allows dual 
use and has skylight and frosted window. 
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Dual-use additions give you double value for your remodeling 
dollar. This one adds the bonus of an “outdoor room.” 


By AL LEES 
Drawings by Carl DeGroote 


ften the key to staying put— 
О bringing your current home in 

line with family needs instead 
of resorting to the disruption of mov- 
ing to a larger house—is a room ad- 
dition. But before you start to tear 
out a wall for a tack-on, give serious 
thought to what such a project can 
contribute toward your living space. 
The three homeowners whose add-ons 
are featured in the next eight pages 
came up with multi-purpose additions: 
In each case, the new space provided 
a dual function—and quickly became 
an essential part of the home. 

The first project, shown here, met 
the needs of an expanding family 
while adding eye appeal and outdoor 
living to the back of an ordinary 
single-story house. Tacked onto a rear 
wall where two windows gave light 
(but little privacy) to two cramped bed- 
rooms, this addition created a spacious 
master-bedroom suite; one of the old 
bedrooms was converted to a nursery, 
the other became a guest room. 

Because the exterior wall became 
an interior partition, those existing 
windows were removed and their holes 
filled in with studs covered with wall- 
board. Their positions were not dupli- 
cated in the new end wall, because it 
was thrust closer to the lot line and 
large windows here would have vio- 
lated privacy. Instead, the family used 
two skylights and a glazed corner that 
gives onto the new deck. New windows 
to those existing bedrooms were cut 
into the walls just around both cor- 
ners from the filled-in windows (see 
floor plan). 


No floor insulation 


This addition was not built on a 
poured-concrete slab. Instead, it was 
done on a new system, called PIRF (for 
perimeter-insulated raised floor). This 
is a new approach to crawl-space con- 
struction, designed both to reduce 
building costs and to upgrade energy 
performance. Insulation is applied 
only to the inside of the perimeter 
stem walls; none is placed between the 
floor joists. This permits the thermal 
mass of the earth within the founda- 
tion (which tends to remain around 
55 degrees F) to help heat and cool 
the living space above. There are vents 
in the stem wall that open automati- 
cally in summer but remain closed to 


retain the soil's heat during the win- 
ter. The earth is covered with a vapor 
barrier to prevent moisture buildup. 

Note in the foundation section 
that the builder chose to use a per- 
manent all-weather wood foundation 
of pressure-treated lumber and ply- 
wood. The only concrete is in the foot- 
ing. He also chose batts of mineral 
wool for insulation; this could as well 
have been rigid plastic foam plank. 

At five locations in the stem wall, 
the builder inserted Energy-Saver 
foundation vents. They're equipped 
with a bimetal coil that operates lou- 
vers as the temperature rises and falls; 
the louvers close fully at about 40 de- 
grees F and open at 70. Within this 
range, the coil continues to expand 
and contract, ensuring the correct 
amount of constant ventilation to 
lessen any chance of condensation on 
the underside of floors cooled by air 
conditioning. These vents are easy for 
a novice builder to install. | 

Once the insulated stem walls are 
erected, joists are dropped in place, 
supported on the house end by galva- 
nized hangers nailed to a ledger that 
has been lag-screwed into the fram- 
ing of the existing wall. In the Sturd- 
I-Floor system photo on the next page, 
note the staggered blocking that stiff- 
ens the framing. 

To increase the R-value of the insu- 
lation to R-24, all exterior wall fram- 
ing was done with 2х6 studs. These 
cavities were filled with blown-in in- 
sulation. Netting was stapled across 
the interior edges of the studs after 
all wiring and rough plumbing was 
in, then a hose was inserted into each 
cavity and fluff insulation was pumped 
in up to the top plate. 

The photos below left show the 
unique effect of the interior soffit built 
“under the eaves” of the cathedral ceil- 
ing (it’s shown as shaded areas on the 
floor plan). A similar effect is carried 
across the partition between the bed/ 
study and master bath, creating a 
plant shelf. The soffit permits recessed 
lighting around the perimeter. 

Access to the whirlpool tub’s pump 
is through an outdoor hatch. The red- 
wood deck covers the existing patio 
slab (with planks nailed to sleepers), 
but extends far beyond it. Here, it is 
conventionally supported on concrete 
piers. All the lumber in the deck is 
Construction Common and Construc- 
tion Heart grade redwood. Gs) 


For construction details, turn page 
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THE FOLLOWING WERE SELECTED FOR PARTICIPATION IN THIS PROJECT: 


Photographer: Bob Strode, Tacoma WA; architect: William Kreager, AIA, and interior designer: Cynthia Mennella—both with 
Mithun-Bowman-Emrich Group, P.S., 2000 112th Ave. N.E., Bellevue WA 98004; builder: Dale Enterprises, Tacoma WA; 
furnishings: JCPenney Со.; finishes: Parker Paint Mfg. Co., Box 11047, Tacoma WA; windows: Vinyl Building Products, 1 
Raritan Rd., Oakland NJ 07436; skylights: Paeco, Inc., 59 E. Newman Springs Rd., Shrewsbury NJ 07701; counter-top lami- 
nate: Ralph Wilsor Plastics Co., Wilsonart Division, Box 6110, Temple TX 76503-6110; deck material: California Redwood 
Assn., 591 Redwood Hwy., Suite 3100, Mill Valley CA 94941; automatic foundation vents: Underworld Energy Systems, Box 
450, Clayton СА 94517; plumbing fixtures, faucets: Eljer Plumbingware, 901 10th St., Plano TX 75074; ceramic tile: Amer- 
ican Olean Tile Co., 1000 Cannon Ave., Lansdale PA 19446; construction tools: (circular saw, miter saw, cordless drill, sander, 
power screwdriver) Skil Corp., 4801 W. Peterson Ave., Chicago IL 60646; (pneumatic nailer, stapler, air compressor) Stanley- 
Bostitch, East Greenwich RI 02818; (table saw, sawbuck) Delta International Machinery Corp., 246 Alpha Dr., Pittsburgh PA 
15238; landscaping: Emerald Turfgrass Farms, 13826 16th St. E, Sumner WA 98390 
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FOR FURTHER GUIDANCE ON THIS PROJECT: 
е Two videotapes are offered to readers: Таре 1—"'Add-A- 
Room" follows pro from start to finish. 
Tape 2—"Remodeling Decision” offers advice from experts 
and instruction on how v work with professionals in planning, 

тк ean Each tape 653.95 in U.S. funds, phis 
$2.95 for shippi g one or both tapes): Send 
check to Instruc нле 9800 Bayard Аме. N.W., WA 
98117; for Visa or MasterCard S, call (800) 541-4100. 
Speci VHS or Beta. 

a Room: A Practical Guide to ] px 

Hime by Paul Bianchina is published by Tab Books ( 
Blue Ridge Summit PA 17214) and priced at $17. 950 
® For free booklets on the All-Weather Wood Foundation and 
PIRF systems, write American Plywood Assn., Box 11700, 
Tacoma WA 98411. 
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Notched into a cramped kitchen, this addition creates а new entry, a spacious cooking/ 


eating pavilion, and a sunny family room. 


By GEORGE LYONS 
Photos by the author 


he and his wife, Anda, and their two teen-age sons 

were all at home relaxing, he felt a lack of together- 
ness. The Junges weren't experiencing communication 
problems or a widening generation gap; what they had 
was a design problem: Their Glendale, Wis., home had a 
cramped kitchen with no dining table and lacked any cen- 
tral gathering place. 

"Our home is an old farmhouse with lots of small rooms," 
says Junge. "In fact, there were too many, and it gave 
our two sons a feeling of being cut 
off from family activities. The fam- 
ily wanted a space where we could 
all be together, and we also needed 
space for multiple cooks, as the 
whole family contributes to meal 
preparation." 

Junge, an architect with his own 
design firm in Milwaukee, consulted 
with Anda and then drew up a set 
of plans for a new kitchen/family 
room addition that created a spa- 
cious "great room" to accommodate 
all the family's needs. The design | 
required the removal of portions of | 
the existing south and west walls 
of the original kitchen, a small 
back porch on the south, plus a 
small second-level room above the 
kitchen. This provided open space 
that extended to the apex of the 
house roof—a height of 20 feet. 
Also, the wall removal exposed an 
interior stairway leading to the sec- 
ond level. 

After the demolition phase was 


| таг Junge had a unique family problem. Even when 


LEGEND 


NODIFIED 
“EON STRUCTION 


Ha- HEW CONSTRUCTION 


completed, a 14-by-25-foot addition бұ 


was built to the south to house the аммо ву cart oc cnoort 
new kitchen, and a 15-by-20-foot 

addition was made to the west to contain the new family 
room. This created the spacious new great room desired 
by the family. 

Although the rooms are open to one another, each is 
clearly defined visually. This was accomplished by elevat- 
ing the kitchen floor six inches above the family room's 
and using different floor coverings in each. Armstrong 
World Industries Solarian inlaid vinyl covers the kitchen 
floor; carpeting graces the family room. There's also a 
unique ceiling treatment in each room: The kitchen has a 
cathedral ceiling that soars to 20 feet at the apex; below 
is a maze of beams and ductwork around a structural sup- 
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port column all “boxed in" with '2-inch-thick drywall. To- 
gether with a dropped ceiling above the dining area, the 
design updates the kitchen, giving it an open, geometric 
appeal. 

The family room has a portion of its ceiling sloped in 
two different directions; and a centrally placed skylight 
lets the sun stream into both rooms. А second skylight 
was installed near the roof apex above the kitchen to allow 
daylight to flood the newly exposed stairway. 

During remodeling, a portion of the old kitchen was re- 
tained as a pantry area and storage closet along the north 
wall. А small snack bar and a work counter are opposite. 
The area between the wall and the work counter serves as 
an aisle that leads into the kitch- 
en, past the stairway, then con- 
tinues on behind a new free-stand- 
ing cooking island into the sunken 
family room. The dining area fronts 
the cooking island and is furnished 
with a pedestal table and teak wood 
chairs. Besides creating a large, 
airy cooking and dining space, the 
kitchen renovation also gave the 
Junges a wealth of storage space. 
The cooking island is flanked by 
cabinets, and natural-finish oak 
cabinets custom-built by Wood- 
Mode Cabinetry of Kreamer, Pa., 
line the east wall, which also houses 
a double sink, trash compactor, 
built-in dishwasher, and refrigera- 
tor. Sliding glass doors in the south 
kitchen wall open to a small patio. 

The family room has a casual 
ambiance; expandable seating units 
front the fireplace, which is located 
against the west wall. For an in- 
teresting touch, a brass trunk is 
А used as a coffee table. The fireplace 

` is flanked on the left by glass doors 
РАЛ leading to а pool patio and оп the 
right by a picture window. 

Junge will attest that major renovations like this one 
can require endurance. "I'd say the kitchen renovation took 
about six months," he estimates. “We lived in the house 
throughout the remodeling and did most of our cooking 
on a hot plate during that time." 

But the whole family agrees that the inconvenience was 
worth the final outcome, which was 650 square feet of 
new living space. This space, with its combination of plants, 
distinctive ceiling treatments, strategically placed sky- 
lights, and attractive new cabinets and furnishings, has 
resulted in the creation of the sleek new great room that 
Ilmar Junge had envisioned for his family. 
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Architectural designer Ilmar Junge 
(shown with sons Andrei and Robert) 


S created this airy new kitchen for the 
family home by leaving much of the 
"M ceiling area open and boxing in sup- 
port columns and vents with '2-in. dry- 
s wall. The vinyl-covered kitchen floor 
is 6 in. higher than the carpeted slab- 
on-grade floor of the family room be- 
. yond (left). The 45-ft.-deep addition is 
ud dominated by a massive cooking island 
built next to one of the support col- 
"Y umns. Its ceramic-tiled counter top sur- 
rounds an electric range; the hood 
ж 


above contains an exhaust vent and 
down lights. Storage cabinets flank the 
range and are tucked at both ends and 
in back (above). Stairway at right was 
part of the existing two-story house. 
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Тһе garden was redesigned to create 
vistas from the new wing and its small 
side deck. А path of spar dust, bor- 
dered by rocks and stone lanterns, 
leads to the deck and to doors that give 
direct access to the garden room at left 
or to an original entry hall of the house. 
Stepping stones are provided for wet 
weather. Low-voltage lighting makes 
the garden appealing by night, as well. 
The sun room measures roughly 17 by 
22 ft. and is sided with vertical 1x 10 
rough-sawn cedar. All windows are op- 
erable casements for ventilation, and 
there are skylights on both sides of the 
main ridge. Inside, a built-in wet bar 
and free-standing fireplace offer hospi- 
tality; the room is furnished for enter- 
taining. Folding doors hide bar when 
it's not in use. Brick wall and hearth 
are flanked by walls of windows. 


PHOTOS BY GEORGE LYONS 
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Thrust from a wall of the house, this half-an-octagon wing 
offers wraparound views of the garden—and a built-in bar. 


By AL LEES 


ome great home improvements 
grow from modest intentions. 

ШУ This lovely addition began as а 
simple wish—by homeowners Robert 


and Karen Bonz—for a sheltered area 
for outdoor dining. They'd inherited 
a barren concrete patio outside the 
kitchen of their Wisconsin house, and 
their first thought was to erect a light- 
weight frame to create a screened 
room large enough for a dining table. 

But when they consulted architect 
Bill Winters of Milwaukee's Junge & 
Associates, they realized that such a 
shelter would only be usable for—at 
most—four months of their climate's 
year. So the screened room evolved into 
a fully winterized addition that's not 
only comfortable year-round, but com- 
plements the existing architecture far 
better than a screened room would 
have. 

New concrete was poured atop and 
beyond the existing patio, resulting in 
an eight-inch slab on grade. When the 
new pour had cured, plywood under- 
layment was nailed over 1х2 sleep- 
ers, and the walls were framed to 
create a giant window bay. 

Roof framing is tricky 

Two box beams project from the 
original exterior wall of the house to 
rest on the full-height brick wall be- 
hind the fireplace. The section detail, 
below right, shows how these beams 
are clad to create a top trough into 
which fluorescent fixtures fit to pro- 
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DRAWINGS BY CARL DE GROOTE 


vide indirect lighting bounced off the 
faceted cathedral ceiling above. As the 
color overlay on the floor plan indi- 
cates, the roof framing is somewhat 
complex, especially where it ties into 
the existing structure. Specifics differ 


With each situation: so unless you're 
comfortable with opening the main 
roof deck to pass new framing mem- 
bers through for nailing to existing 
rafters, it’s best to call on the serv- 
ices of a professional builder to engi- 
neer the roof supports. You could then 
take over to apply the plywood deck 
and the asphalt shingles. Shingling is 
a labor-intensive chore on a faceted 
roof such as this, with much angle 
trimming. This makes it a practical, 
money-saving do-it-yourself job. 

The only hint that those angled 
facia boards conceal the gutter system 
is the downspout at the far left in the 
exterior photo. The runoff can be di- 
verted to catch basins for watering the 
garden during dry spells. 

Note that the bar corner is boxed 
in with its own dropped ceiling. The 
flat "shelf" above is ideal for house 
plants, because it’s directly under a 
large skylight. 

With all its interior baffles (the fac- 
eted ceiling is faced with drywall and 
has fiberglass insulation above), the 
space is acoustically alive—ideal for 
listening to music. These homeown- 
ers have speakers tucked into end ta- 
bles and hung on the wall, with the 
hi-fi gear concealed in the closet be- 
side the bar. 

This built-in bar makes the addi- 
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tion an ideal space for entertaining. 
Hosts never have to leave their guests 
to rustle up refreshments. The under- 
counter refrigerator keeps ice, mixers, 
and fresh fruit at hand, while the 
Kohler Gimlet bar sink eases prepa- 
ration and cleanup. In faet, you ean 
just stash used glassware on the sink 
counter and close the folding doors, 
leaving dishwashing for after guests 
have gone. 


Let's party 

Because this new wing was spliced 
onto the existing kitchen, it is handy 
to serve dinner here, as well. All the 
windows are operable and equipped 
with interior screens; and in hot 
weather, they swing wide for the next 
best thing to the alfresco dining orig- 
inally intended. In summer the deck 
adds another 200 square feet of space 
for large parties. Spotlights under the 
eaves keep the area festive after the 
sun sets. 

The decking is pressure-treated 
2X4s, spaced © inch apart for drain- 
аре. As shown, the outer edge of the 
deck is projected from the 45-degree- 
angled wall of the garden room. This 
creates a deck area large enough to 
accommodate a small wrought-iron 
table and chair set, and because the 
structure bridges a corner of the 
house, it's easy to hang the joists from 
ledgers lag-screwed to the two walls 
of the house. Only two posts were 
needed to support the outer edge. For 
more space, of course, you could build 
the deck square. | 
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Entry dress-ups: 


" 


FRONT DOOR. 


The plain vanilla casing that framed this door 
gave no distinctive welcome. Adding moldings 
made all the difference. 


By A. J. HAND 
Photos by the author 


elp your home emerge from winter's blahs by giv- 
H ing it the quickest yet most effective face lift you 
can: Add drama and design to the frame around 
your front door. After all, the entry is the first thing your 

callers see. 
I studied the style and proportions of my house before 


sketching up new casing that I could either make myself 


or create by combining stock moldings from the lumber- 
yard. My design would adapt well to many other entries 
—even those without a soffit overhead. But one of the 
effects I like best is the way my new trim package fills 
that eight-inch gap on top by butting against the soffit, 
seeming to support it. 

Sitting down to design your own casing can be intimi- 
dating at first, but these tips should help: 

е Look at entry-door trims on well-designed homes іп 
your area. Familiarize yourself with different trim styles, 
such as Federal, Georgian, and Greek Revival, by con- 
sulting books on architectural detail at your local library. 

e Experiment on paper. Take a photo of your front door 
and have it enlarged to an 8X10 size. Tape tracing paper 
over the print and draw various designs around the door. 

ө Do sample assemblies with pieces of molding. Your 
new casing will consist of three basic parts—two pilas- 
ters (vertical strips that flank the door) and a head (the 
horizontal crosspiece at the top). It's easy to make the 
pilasters of a single board, but the head is usually built 
up from several different moldings. 

Head for your lumberyard to check out its moldings 
—you'll probably find a dozen shapes that have possibili- 
ties. The larger crowns, coves, beds, battens, and stops 
— plus half and quarter rounds—are all worth looking at. 
If the yard doesn't have samples to lend you, offer to buy 
a couple of inches cut off each molding you want to play 
with. At home, set these short lengths on end and ar- 
range them like blocks, building up full-size cross sec- 
tions of various configurations until you find one that ap- 
peals to you. Then trace around each molding to get a 
profile like the sketch at right. If your design calls for a 
shape you carit buy, consider making your own—as I had 
to for my dentil and “panel-raising” moldings. 

My actual trim work started with the pilasters—made 
from half-inch clear pine 5/2 inches wide. I routed paral- 
lel flutes then chamfered the edges. I stopped both flutes 
and chamfers about five inches from the bottom and three 
inches from the top. 

After nailing up all trim, fill holes with an exterior wood 
putty, caulk all joints, prime the wood with an alkyd 
primer, and apply two coats of latex trim paint. РЕ 
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Pilasters are nailed right over the 
old casing (left). Head moldings have 
mitered returns that butt the house. 


After removal of rotting sill, new sill 
was cut to fit and fastened down with 
screws, counterbored, and oak plugged. 
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The cramped slab with exposed firewood in the “before” photo has been expanded into a private patio. 
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BEFORE | | After extending the existing slab and Ample bench stores firewood and keeps 
lag-screwing 4x 4s to the house, this it drier. It's also handy for removing out- | 
homeowner erects а lattice frame. door boots before entering the house. 
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The problem around back calls for more than a cosmetic solution: You want to mask 
utilitarian functions. And what better way than with no-maintenance vinyl lattice? 


By PHIL McCAFFERTY 
Photos by the author 


private sunny space for refresh- 
Д ...а windbreak... a blind 

to conceal those items that ac- 
cumulate near the back door: barbe- 
cue grill, firewood, trash cans. А hand- 
some finishing touch to the rear of the 
house... and a project to let me work 
with a great new panel material—a 
plastic lattice that looks better than 
wood lath and never needs painting. 

These were my goals in designing 
and building this entry upgrade. In 
my case, the door opened into the fam- 
ily room, but the structure can be 
adapted to any side or rear door, swing- 
ing or sliding, that opens into a kitch- 
en, utility room, or stair hall. For my 
house, I tucked the framing under a 
second-story overhang, but you could 
as easily cleat it to a straight wall or 
run it under a roof soffit. 

For the "roof" of the structure, I 
nailed on pre-painted 22s, spaced 
one foot apart. This gives a trellis ef- 
fect and also lets you hang planter 
baskets inside. Though the top and 
sides remain largely open, the wind 
(which used to whistle around this cor- 
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DRAWINGS BY ELIGEME THOMPSON 
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ner) is noticeably diffused these days. 
Because you're near the openings 
when you're inside, you can see out; 
but when looking in from outside at 
a greater distance, detail is obscured. 
Vinyl lattice would seem to be the 
answer for anyone who's ever worked 
with wood lath. The vinyl comes in 
4-by-8-foot and 2-foot-10-inch-by-8-foot 
panels in nine colors that never need 
repainting. Because the foamed poly- 
vinyl-chloride (PVC) strips are chem- 
ically welded together, there are no 
nails or staples to rust out. The maker, 
Cross Industries (5262 Peachtree Rd., 
Atlanta, Ga. 30341), supplies the pan- 
els in the rectangular pattern I used 
and also in the traditional diagonal 
pattern where the strips run at a 45- 
degree angle to the panel edges. 


Easy to work 


This tough material won't rot, and 
it's of no interest to termites. I found 
it easy to saw with a fine-toothed 
blade, and easy to nail—even close to 
an edge— without pre-drilling. 

PVC lattice does cost nearly three 
times more than wood lattice, but the 
maker figures that by the time you 
sand, paint, repaint, and replace rot- 
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ted lath, the smooth maintenance-free 
PVC should cost you less than wood 
over the life of the project. 

Start your entry structure by assem- 
bling a frame of treated 4x4s to en- 
close the desired area, pre-dadoing the 
posts for the 2 х45 that will form the 
bottom rail of the frame for the lat- 
tice panels. I designed my frame to 
take full sheets of lattice wherever pos- 
sible. In fact, I cut only two sheets 
—the ones closest to the walls at each 
end—to take up the odd dimensions. 

Add joists at the top to strengthen 
the structure and provide support for 
the 2x2 top strips, which are far eas- 
ier to prime and paint before they're 
nailed in place. (If you prefer actual 
shelter for your space, you could fas- 
ten sheets of plastic patio cover to 
these 2x25.) 

Instructions come with the lattice 
to show how panels should be installed 
to allow for expansion and contraction. 
А sketch below shows how I secured 
the panels within the frames. Ав an 
alternative, you can buy PVC angles 
and channels from Cross. 

It's a good idea to prime and paint 
the entire frame before mounting any 
panels. And if you use pressure-treated 
wood for all frame parts, repainting 
the frame 15 the only future mainte- 
nance you'll ever face. 

Another diagram details the con- 
struction of the woodbin bench. I used 
much the same construction to build 
the planters that flank the door. 
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TAPELESS 
MEASURES 


Pocket-size measures use a pulse of ultrasound to determine 
the distance to the nearest surface. The high-tech gadgets 
are surprisingly accurate within their claimed range—as long 
as you aim them properly. 


By PHIL McCAFFERTY 
Photos by Greg Sharko 


cise female voice announces from 
a little plastic box about the size 
of a chalkboard eraser. In case I didn't 
catch it, she repeats it, and then tells 
me that the room temperature is 72 
degrees Е А few more measurements 
and Гуе completely sized my living 
room. Time spent: a few seconds. 
ETEC's Ultra Measure is one of 
nine ultrasonic measuring devices I 
tested—and the only one that talks. 
The others show dimensions digitally 
on liquid-crystal displays. These por- 
table battery-operated devices size up 
a room in seconds for calculat- 
ing paint, carpeting, wall- 


E ight feet three inches," the pre- 


The measuring unit 

| for the Sonin 150- (above) 
and 250-ft. models sends an infrared 
signal to an electronic target (upper 
right), actuating its ultrasonic transmit- 
ter. The measuring unit receives the 
sound waves and calculates distance. 


82 | POPULAR SCIENCE 


paper, paneling, and flooring require- 
ments. Some of them automatically 
give new readings as you move, so they 
are handy for visualizing changes: "An 
eighteen-foot addition would come out 
to here," you can quickly learn while 
walking backward from your existing 
wall. When it comes to stairwells, high 
ceilings, and the like, these electronic 
gadgets will measure where using a 
tape would be unsafe, time consum- 
ing, or nearly impossible. 

But electronic tape measures will 
not replace the standard steel type. 
They are not precise enough for 
some purposes, and steel 


5.5. 


Й” tapes can sometimes be 
more versatile. 

| The electronic measures 
work like some autofocus cam- 


' eras: They transmit an ultrasonic sig- 


nal, which bounces off the target ob- 


ject and reflects back. Ап integral 


electronic stopwatch measures the 
time it takes for the signal to return, 
converts that to distance, and almost 
instantaneously displays the distance. 

Although we list 11 models here and 
checked out nine of these smart in- 
struments, new brands and models 


with more features can be expected 
to follow. 

Electronic tape measures vary in 
price and features. Some of the instru- 
ments are strictly linear measures. 
Others allow you to enter two mea- 
surements and calculate area. Some 
will directly calculate volume and even 
store the answer for future totaling. 
Others have a regular calculator built 
in. Units with this added calculator 
tend to cost more, as do those that 
read out to less than an inch and those 
that have longer ranges. 

Тһе average electronic tape 
measure has a range of 
about 2 to 35 feet, 
rounds to the p 
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nearest inch, and is 
supposed to be about 99.5- 
percent accurate. I calculate 
that to be plus or minus 1% inches 
at 30 feet. As noted in the table, some 
round to У4 inch. Sonin Inc. makes two 
long-distance models: One measures 
up to 150 feet and the other to 250 
feet. These models have longer ranges 
because they are supplied with a sep- 
arate electronic target. The measur- 
ing instrument sends infrared light to 
the target, actuating its ultrasonic 
transmitter. These incoming sound 
waves are received by the measuring 
instrument and then computed and 
displayed within seconds. 

Before testing the electronic tape 
measures I was skeptical about their 
performance. I took care to test all the 
units under the same conditions: Time 
of day, room temperature, air stillness, 
etc. were all controlled. I clamped the 
units onto a table to ensure that they 
were pointed perpendicularly to the 
wall in both planes and tested them 
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at distances of precisely 5, 10, 15, 20, 
and 30 feet. I repeated the readings 
five times each to make sure they were 
consistent. 

To my surprise, under those condi- 
tions not one of the units was off by 
more than one inch at any of the dis- 
tances, and typically those designed 
to read out to a fraction of an inch 
gave readings accurate to less than an 
inch. All were accurate within the 
makers' promises. 

I then proceeded to test the longer- 
range devices: the Sonin 150 and 250. 
Before I could test these units 
I had to use a standard 
steel tape to mea- 


sure out the test dis- 
tances: 100, 150, 200, and 
250 feet. To get truly accurate 
readings I had to take care that 
the tape was not too slack or too taut 
before each measurement. In addition, 
I had to calculate a temperature ad- 
justment for the tape. Just handling 
such a length was unwieldy. 

In contrast to all that preparation 
with the steel tape, each measurement 
with the electronic devices only took 
a second or two. And the accuracy was 
impressive: For example, at 100 feet 
the measurement was '^ inch off; at 
150 feet it was perfect; and at 250 feet, 
1/; inches off. In eight trials there 
were no variations more than three 
inches and most were under two 
inches. All were well within the prom- 
ised 99.85 percent accuracy, which 
works out to 1% inch at 100 feet and 
41% inches at 250 feet. 

Indeed, for measuring longer dis- 
tances the electronic devices could be 
more accurate than standard tape 
measures because they do not have the 
inherent inaccuracies of tape expan- 


The display on Exact Technologies’ 
Mach 5 (front) is typical, giving feet, 
inches, and decimal inches; most con- 
vert to metric on demand. Clockwise 
from front: ETEC’s talking Ultra Mea- 
sure also tells you room temperature; 
EMS model includes a programmable 
calculator that handles trigonometry; 
the Estimator 39-035 from Stanley mea- 
sures continuously as you move; while 
the Digitape from Houseworks gets an 
“easy-on-the-wallet” award. 


sion and contraction—or tape stretch 
and slack. 

But under less-controlled conditions, 
I discovered that you can get some bi- 
zarre readings with the electronic tape 
measures. Here are some tips for get- 
ting accurate readings: 

When out of range or 


confused, the devices dis- 
play an error code. The voice on 
the Ultra Measure tells you to “try 
again." When there is a small object 
in front of a larger one, you may get 
two different and/or incorrect readings 
as the device tries to make a decision 
between them. 
Soft surfaces such as drapes and 
Continued 
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some acoustical-tile ceilings may soak 
up the sound and reflect too little for 
the device to register. Turbulence can 
disturb the sound pattern and affect 
accuracy. Thus you should avoid tak- 
ing measurements in turbulent air 
zones around heating and air-condi- 
tioning outlets. 

Weather also can contribute to in- 
accurate readings. Barometric pres- 
sure and humidity affect the speed of 
sound transmission, and temperature 
extremes can affect accuracy. This 
could hamper outdoor measurements 
on cold days. Check the particular 
model for instructions about allowing 
time for the instrument to adjust to 
room temperature if it has been in a 
hot or cold location. Adjustment times 
range from 2 to 15 minutes. 

You can get an incorrect reading if 
you are at much of an angle to the 
target surface, so make sure the de- 
vice is as level as possible. Likewise, 
you will get a bad reading if the beam 
is pointed into a corner. The instru- 


Range (ft.) 


205 Lake Shore Dr. 
Pleasantville NY 10570 


ETEC 
3208 Commander Dr. 
| Carrollton TX 75006 


ETEC 
Ultra 
Measure 


Exact Technologies Corp. 
Box 973 


211-6 010 Laurens Rd. 
1 Simpsonville SC 29681 


| international 
onsumer Brands igit 
126 Monroe Turnpike TUM ZON 
| Trumbull CT 05611 
| dr V Measurement | 
| i Specialties 
Measur- 
matic* 


Houseworks | 


Sonin Inc. 
672 White Plains Rd. 
Scarsdale NY 10583 


| Stanley Tools 
| 600 Myrtle St. 
| New Britain CT 06050 


“ Not available for testing or photos 
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ments include their own depth in the 
measurement and have flat backs or 
bases. Thus you can hold them against 
a wall or other perpendicular surface 
so that the sound waves will hit the 
target surface squarely. 


Clearing a path 


A final consideration is that the con- 
ical sound beam leaves the instrument 
at up to a 15-degree angle and the 
cone widens as it travels across a 
room. Make sure the beam follows as 
uncluttered a path as possible. If there 
are objects in the center of a room, 
two readings can be taken and added 
—each from the center of the room to 
the opposite wall. If there is a large 
object, say a cabinet, near a wall, and 
you need to know the wall-to-wall di- 
mension, shoot to or from the cabinet, 
measure the depth of the cabinet with 
a conventional tape, and add it to the 
dimension you got electronically. For 
this type job, electronic and steel tape 
measures are good companions. 


| Oper. temp. Size (in.) Wt. (oz) | Battery | 


| (тапре 9 


Built-in 
3V lith. 


5-3x1 
(each unit) 


2 rw 
ЗУ lith 


| Display 


For occasional use, any of the sim- 
pler units should work well; for mea- 
surements beyond their range, simply 
measure each way from the center of 
a room and add them together. But 
for more serious use involving longer 
distances, you might choose the Sonin 
150-foot or 250-foot model. The elec- 
tronic target units have а /4-іпсһ 20 
threaded bushing on the bottom for 
tripod mounting. So measuring can be 
a one-person operation. 

In the end, these tape measures are 
truly convenient. Realtors and contrac- 
tors use them to quickly check room 
sizes, calculate wiring and plumbing 
runs, and determine volumes for heat- 
ing and air conditioning. You'd prob- 
ably find one handy when buying 
home furnishings, or when building 
or remodeling. 

The truth is, I have the uncomfort- 
able feeling that these smug little 
boxes may be more accurate than I 
am with a tape. Certainly they are a 
lot faster. 


` Rounds to 
nearest 


Carrying case; built- ` 

in Texas Instruments — 
TI66 programmable ” 
calculator; feet-meters 

| switchable 

Pouch; reports tempera- | 
ture and continuous 
distance; metric model 
available; auto shut off 


| Pouch; reports tempera- 
ture and continuous 
distance; calculates area 

| in feet or yards; feet- | 

| yards-meters switchable; | 

ашо. shut off | 


Belt pouch: feet-yards- | 
meters switchable; cal- | 
culates areas directly: 
calculates volumes; | 

built-in calculator has 
memory; reports temper- | 

| ature; аша. shut off 
Auto. shut off 


| Beeps when measure- 
ment is established; 
auto. shut off 


Belt clip; feet-meters; 
calibration adjustments; 
automatic temperature | 
compensation; reports. 
continuous distance; di- | 
rectly computes area and 
volumes; adds, subtracts; 
door covers sensors | 
when not in use: auto. 
shut off 
| Reports temperature and | .— 
continuous distance; { 
auto. shut off 


Clip-on carrying case; 
beeps when measure- | 
ment is established; left- 
and right-hand switches; 
auto. shut off 
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10. - 
1"x25" POWERLOCK® ТАРЕ 


RULE. Non-creeping Mylar | 
blade. 1/16ths graduations, belt | 
cli 33-425 


| | M | в Because Trustworthy stores vary in size, some may not stock ail 
We're the Problem Solvers!” "7 ám 
чета ; Sale prices good through April 30, 1988. 


| | | SUPERBAR.15" leng rg- DIAGONAL CUTTING | 
1-1%” 16-TOOTH CARBIDE ed, spring tem PLIERS. Easily cuts heavy gauge 
wire. Heavy duty drop forged | 

smooth finished cut is not need | . | steel, durable cutting edge. 
ed 27150 | B215 Vinyl cushion grips. 542-7CV 


Drill Bit Set 
! With Purchase 


CORDLESS SCREWDRIVER. 130 rpm output ые m 
тас Drives over 250 #8 wood screws on а УЕА O " 
ngle charge. Bench ог wall mount ш T-——— | 
stand. 30"-48" ADJUSTABLE CLOS- 


3/8" VARIABLE SPEED REVERSING де | ET ROD. Prefinished for согго- 
MER DRILL With FREE 5 Рс. BIT SET. 3.2 6-GAL. WET/DRY SHOP VAC. | 24” ALUMINUM LEVEL. DU-AL | sion protection. Bright zinc fin- 
amp motor, 7з hp, forward & reverse. Built-in | 6' hose, 2 extension wands, | vials read a full 360°. Vials are | ish. 19-3024 | 
key & bit storage. 3609 assist handle with | nozzle & 4-wheel dolly. held by oan, adjustable 

adjustable depth rod. 700-02-62 
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16 Oz. ENGINE CLEANER. Self- | EASY-EDGE® LANDSCAPE 


13 Рс. DRILL BIT SET. Frac- chalking, easy action reel | speeds, 2 
tional sizes 1/16" нә Reversible line guides. Durable | 750 & 1000 ME. 6” cord. 


1/4". aluminum alloy box. 125-1 00 


A 


E di ло" GRAY зне | T. Tipe d ch пе да Р SERVATIVE. Water repellent 

eavy gauge 5 brass. 5-yr. drip free warranty. replacentent | preservative. Protects against 
For basements, garages & work | Water miser aerator conserves | Rich, dark black color. Protects | mildew, decay, rot & fungal киы سو‎ Easy roll- 
areas. Use as is or paint to Suit | 30% more water in daily use. agai i | stain. Сап be painted, stained or | Оп application, по stirring or 
your needs. | 17966Y | 072-22 080801 finished. 1 gal. 00903 | thinning. 1 gal. P83- 7200-1 


i Sale prices good at participating stores. Check the Yellow Pages for the Trustworthy store nearest you! 


PRODUCTS 


or your home 


Coterie of controllers A 


Here's a collection of electronic controllers for lights and appliances de- 
signed to make life easier and safer. The plug-in and table-top TimeTrackers 
(1, 12; $43) can be programmed to turn lights and appliances of up to 1,150 
watts on and off four times a day. А battery backup maintains the program ا لے‎ 
during power outages. The NoTouch and Motion Activated switches (2, 3; | 
$51, $53) use infrared detectors to sense body heat in motion and automati- | \ 
cally turn on lights. You set the turn-off time for between 3 and 30 minutes | 
after movement stops. With the Call-In Control (4; $80) and a Touch-Tone У 
telephone, you can operate any appliance up to 1,500 watts from anywhere | д 
with just a phone call. The Power LockOut Control (5; $30) prevents unau- — سے‎ 
thorized equipment use—or misuse: You need a key to operate anything 
plugged into it. The FlickerFree Nightlight (6; $8) uses two light sensors to / 
turn оп and off automatically at dusk and dawn with no flickering, and the | Т Жж کک‎ 9 E 
Illuminated Outlet (7; $11) maintains a neon glow for darkened areas with- | 
out hogging an outlet. With the Remote Control Dimmer (8; $40) you use © 2 
any TV or VCR remote to turn on, turn off, or dim your lights; the 1 | | 
MultiFunction Dimmer (9; $23) automatically controls а lamp's light level | | == : Em == 

according to room brightness. Тһе 3-in-1 Safety Light (10; $25) is a neon- ^— ру у 9 ) | 11 

glow night light that becomes a bright safety light or flashlight when the — / ) [ of Cos 10 | | 2 
power goes out. And the Hour-Off Control (11; $30) cuts power to апу appli- / T / | ۰ | 
ance of up to 1,650 watts after 6, 15, or 60 minutes. АП are made by Honeywell “7 / 12 / | | К 
Inc. (3753 Plaza Dr., Ann Arbor, Mich. 48104).— Timothy O. Bakke | / | 
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А SPA I AIS A SPA? 


` A CONSUMER 
GUIDE 


If you've been considering a spa, you're probably 
already aware of the benefits and pleasures of 
whirlpool massage. However, not all spas are alike. 
The true test of any spa is whether it can provide 
these pleasures conveniently and efficiently. We'd 
like you to know what to look for when shopping for 
a spa and show you why the engineers who designed 
the HOT SPRING SPA9 have produced the best spa 
available today. 
1. FULLY WARRANTED MATERIALS AND 
CONSTRUCTION. 
The HOT SPRING SPA is made of the most advanced 
and durable material of any spa - ROVEL™ (A). 
Almost all. leading manufacturers are turning 
toward this softly textured non-slip plastic 
because of its obvious superiority in 
applications. Unlike fiberglass or acrylic surfaces, 
ROVEL won't peel, blister, crack, or delaminate. 
Аѕ а result, ROVEL is guaranteed to be much 
more durable than any other spa material. In 
fact, while most acrylic manufacturers have 
reduced surface warranties to just one year, 
HOT SPRING SPA has stood firm with a full five 
years' coverage. HOT SPRING SPA is the oldest 
and largest manufacturer of ROVEL spas in 
the world. 


2. CONVENIENCE AND EFFICIENCY. 

Most spas have very little thermal insulation, some 
have none at all! Just how important is insulation? 
It's the most important feature in private spa 
ownership! Uninsulated spas will physically not 
operate in colder climates, making spa use as 
seasonal as a swimming pool. Further, a marginally 
insulated spa forces the heater to run continuously, 
costing you money. Many manufacturers try to 
compensate for the lack of insulation and their 
inefficient "air blower" systems by offering gas, 
220v., or convertible heaters. While these options are 
viable in professionally installed, commercial or 
continuous use applications, they represent an 
unsafe, inconvenient, and costly alternative for 
residential use. The HOT SPRING SPA is filled SOLID 
with 130 Ibs. of polyurethane foam insulation (В) and 
includes a 3%” thick insulating cover as standard 
equipment (C). This heavy insulation makes it 
economical to keep the 110v. HOT SPRING SPA 
heated to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time, day or night, in ANY 
climate, and for just pennies. 


3. HYDROTHERAPY JETS. 
Vigorous jet action is the key to true hydrotherapy. 


“ Only the HOT SPRING SPA gives you the option of 


powerful fixed jets (22 p.s.i. at each jet) (D), and the 
unique stroking effects of the MOTO-MASSAGE™, 
The exclusive MOTO-MASSAGE JET жы 
айыра and then down the entire length of 
your back in a continuous sweeping motion (E). 
In addition, we provide a “warm air” control 
which can be reached from inside the a 50 уои 
can vary the intensity of the jets (F). These 
features combined with the STA-RITE Max-E- 
Glas pump provide the best hydrotherapy 
available today. (G). 


4, WATER CHEMISTRY AND FILTRATION, 
Look for a large water capacity when shopping for a 
spa. Units that contain less than 180 gallons make it 
difficult to maintain proper water chemistry and 
require frequent draining. In addition, a larger capac- 
ity aids in heat retention. The HOT SPRING SPA con- 
tains over 325 gallons of water. Unlike many portables 
that have overlooked the value of good filtration, the 
HOT SPRING SPA features a huge 45 square foot filter 
(H). Because of its size, it requires attention only 2 to 
3 times per year. Its top loading design allows you to 
inspect, remove and clean it without draining the spa. 
5. SEATING AND LIGHTING. 

The HOT SPRING SPA features a split level seating 
ring, built deep for comfortable reclining and total 
immersion (1). The barrier-free design eliminates the 
cramped, confined feeling of bucket seats, and 
allows you to move easily from fixed jets to moving - 
jets or parts in between. The wide resting rim (J) 
provides an ideal perch for cooling off, or a safety 
bench for children. The HOT SPRING SPA also fea- 
tures an oversized underwater light with dimmer (K). 
Colored bulbs can be interchanged quickly and 
safely to create different effects. 


6. NO INSTALLATION. 

Simplicity of installation should be checked. An 
in-ground spa is the most difficult, requiring back- 
yard excavation, building permits and an expensive 
installation crew. Permanently wired 220v., and gas 
units are not much simpler, and completely elimi- 
nate the advantage of portability. The HOT SPRING 
SPA avoids these problems by requiring only com- 
mon household current to operate (110v. dedicated 
20 amp.) (L). Just fill it up and plug it in. Its unique 
"treated grid" system requires no specific foundation 
for set-up and, as a portable appliance, you can take 
the HOT SPRING SPA with you when you move. 


7. LISTED BY UNDERWRITERS 
LABORATORIES. 
The HOT SPRING SPA is completely listed by 
Underwriters Laboratories, the recognized experts in 
testing for safety. The importance of correct and safe 
electrical design should not be overlooked. Check 
for the U.L. Mark on the outside of any spa you're 
considering - you'll see it on the HOT SPRING SPA. 


We are proud of the quality features and 
performance we build into every HOT SPRING SPA. 
Each HOT SPRING SPA is an integrated design whose 
form follows function - the result of 10 years' 
evolution toward an ideal. So, before you buy any 
spa by any other name, see and test the HOT 
SPRING SPA. It's not the same. 


` NOBODY BACKS 
YOU BETTER. 


Six models to choose from. Dealers nationwide. For a 
complete catalog and a dealer nearest you, please 
call: 800/243-9851, In California; call: 800/331-5832. 


WATKINS MANUFACTURING CORPORATION 
6225 El Camino Real, Carlsbad, CA 92008 
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SPRAYABLE. 


pak 
Non-Flammable 
Sprayable 


Paint 
Remover 


trenath 


It’s the SNES 
easiest Ew 
paint «ушым 


remover yet with trigger 
spray convenience and 
Klean-Strip performance. 
Simply attach the Klean-Strip special 
sprayer, included with every quart and 
gallon, and you're ready to strip ALL 
FINISHES with a professional strength, 
| non-flammable and water washable 
paint remover. It sprays оп іп an even, 
unbroken film which clings to vertical 
surfaces and even gets into 
hard-to-reach places so you | 
save time without sacrific- 
ing quality | 


ЕВЕЕ 
Guide to 
Paint & 


ғ ж 
Varnish 
каза! 
Removal 
Send Lor Klean-Strip s» Iree 
| PAINT Sr VARNISH REMI 16-раде Guide To Paint & 
| Varnish Removal. Includes 
tips on selecting the proper 
remover and tips on remov- 
ing all types of Ппізһез from 
wood metal and ПОП ГҮ. 
NAME 
ADDRESS: —- = 
giu ———— а — 
STATE Ž Ž ZIP NENNEN 


Send to Klean-Strip Guide Dept PS. PO. Box 
13046. Memphis. TS 38113 
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Welcome light A 
This sensor for your front door (at right in large photo) 
detects body heat to switch on an outdoor light, welcoming 
a visitor or probably scaring off an intruder. It covers а 90° 
horizontal field and has a range of 15 yds. During daylight 
hours a built-in photocell disarms the sensor. Ап indoor 
version for theft protection (inset) has an electronic alarm 
that's triggered by anyone entering the protected zone. 
Home Automation Ltd., Pindar Rd., Hoddesdon, Herts EN11 
ОЕТ, England.—David Scott 


The Easyset dimmer (left) is a rocker switch 
with a microprocessor that lets you preset light 
intensity at automatic fade rates using its LED 
readout as a guide. Tapping the switch in vari- 
ous combinations lets you 
achieve a preset bright- 
ness or fade to any other 
intensity, keeping the 
preset level in memory. 
Its made by Lightolier, 
100 Lighting Way, Secau- 
cus, N.J. 07094; $25. The 
First Alert wall-mounted 
Sensor Switch ($45) can 
be used as a convention- 
al light switch, but it will 
also automatically turn 
on your lights if your 
hands are full. Range: 
20 ft.—T. B. 


ч | «Programming and no-touch switches 


E 


Auto light socket A 


You don't need a light switch or 
pullcord with the $45 First Alert Sen- 
sor Switch. It screws into any socket 
to turn the light on when it senses 
movement within 15 ft. of its infrared 
1 sensor and off 4 min. after movement 

stops. Pittway Corp., 780 McClure 
| Rd., Aurora, Ill. 60504.-Т.В. 


MERE TA ; ds Д M | 
— A 
L pN 


| 
|| 
NH. 
| 
Ял | 
! ET JI E 
um | 
з 1 | I EL. га 
= fe ead 
А j | I? 
i Ж/Ш 
i x | 
қ Сс! 
^ ЖЕ if 
ітар. j 
қ 
*. 
| 


шск ш 
ы d 
5 Fr te 
. MUS 


P 
Look Ma, no keys A 


Now you can have entry-door secu- 
rity without keys. Turn and hold the 
Key N' Keyless knob, and the red 
| LED displays digits іп sequence from 
0 to 9. By twisting the knob in a pre- 
set combination (say, 3 right, 0 left, 5 
right), you can open your lock and 
dead bolt. There are 10,000 possible 
codes; an alarm warns of tampering. 
Use keys as an override. Schlage 
Lock Co., 2401 Bayshore Blvd., San 
Francisco, Calif. 94134. Lock: $79; 
lock, dead bolt, alarm: $149.—T. В. 
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_ Beneficial Bacteria Additive | 


LIQUEFIES WASTE HELPS DEODDRIZE 


Your septic system is going to back up, right? Well you don't have to helplessly wait for it 
to happen. Simply flush RID-X* down your toilet every month. 

RID-X adds billions of safe bacteria to help keep septic systems running trouble-free. Lab 
tests have proven that 1 Ib. of RID-X liquefies 25 105 of solid waste in hours. That's better 
than the leading liquid septic system additive, or yeast, which contains no bacteria. 
RID-X is safe for plumbing. It contains no harsh or caustic chemicals and won't harm 
pipes or your septic system. 


RID-X is available where household products are sold. 


| FREE, The Makers of 
| RID-X will send you this - 
| informative booklet, which 
can help you avoid septic 7 
system failure. Send а B Б 
| card to RID-X, Dept. MBC8 Р Рт 
THE SAFE WAY TO A WORRY-FREE SEPTIC SYSTEM. 225 Summit Ave. Sa = 


RID-X is а product of the d-CON Company, Inc. Montvale, N.J. 07645 
225 Summit Avenue, Montvale, New Jersey 07645. 


_ Thereisntone 
shingle reason to use cedar. 
ere are dozens. 


Architect Bahri & Associates 
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Picture the sophistication red | Please send me the following brochures; PS28 | 
cedar shakes add to a geometric "Timeless Beautv" 1.00 
or free form modern structure. | Г ‚ -— y ы | 
Imagine the warmth red cedar | [J "Vacation Homes’ $1.00 | 
Shakes bring toa country farm- | L “Elegant Interiors" 50% | 

ouse or English cottage design. : | 

And consider all the natural benefits | LI Allthreeforjust | $2.00 | 
of red cedar shingles and shakes | Мате | 
on an A-frame or beach house. | Ада! | 
Then order any or all of our three : | 
exciting brochures. They're filled | CW Stale Zip | 
with dozens of solid reasons to рап 1 | 
on building with red cedar shingles | Несі Седаг Shi le & | 
and shakes. Handsplit Shake Bureau 


ТЕ . Suite 275, 515-116th Ave. NE, Bellevue, WA 98004 - 
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RAINGO 
IS AVAILABLE 


RAINGO Do- It Yourself HARDWARES 
Solid Vinyl Gutter and | AND HOME 
Downspout Systems | СЕМТЕН5 


е RAINGO reigns supreme 
over all other gutter systems 


mE | Two touchless turn-ons 
Simple snap-together е pen 
installation Lampson's Automatic Mixing Faucet 
| | сем. БӘЙ (above) brings infrared technology to ы 
Won t rust, rot, A Ағы the average bathroom lavatory—and 


or corrode p om . dirty digits need never soil the controls. 
ж” А When hands ог other objects come 
Never needs Ж ` Exclusive within 4 to 6 in. of the system's trans- * 
painting ез | RAINGO mitter, the IR beam is reflected back 
p | ridges to a sensor, causing the faucet to auto- 
reduce ice, heat matically unleash water. Water flow 


stops when the sensor no longer de- 
and debris tects a reflected beam. The faucet 
buildup | comes in three models, with or with- 
out an adjustable hot/cold water 
selector, and two colors: ivory and 

сот OL chrome. Тһе deluxe model features ап 
| | on/off touch control for conventional 
7034 E. Court St. faucet use and a timer switch that re- 
Davison, MI 48423 | | leases water at a preselected tempera- 


Call For Free Literature 
Toll Free: in Michigan 1/800/572-5398 M 
Anywhere else in U.S.A. 1/800/521-7488 


Join the 
Industry Leader d 


| Builder? Do-it-yourselfer? This Tri-Steel training and support. 


is your opportunity to start a profit- For a FREE BROCHURE and | 

able new business! Now you can more facts on how you can become | — A1 "uem 
become a distributor for Tri-Steel— ап independent distributor of steel зы тре е 
ыс cal hookup is required. Prices range 
America's largest manufacturer of frame homes, please call Tri-Steel | from $122 to $140. Mile High Precision 
strong, energy efficient (R-30), low today, toll free at: | Instrument Co., 1930 S. Havana St., 
maintenance steel frame homes. Suite 4, Aurora, Colo. 80014. The Tan- 
Business opportunities start at 1-800-433-5555 | dem Automatic Faucet (above) uses 
only $7,500 and are backed by or 1-800-433-5553 TX 1-800-772-5909 infrared technology similar to the 
Chonvino thowau Lampson's to turn on the tap, except 
18 8 (rdi Fanii. С the range is extended to 8 in. The metal 
"же _А merica builds. faucet is easy to install, and it's great 
Ti- I for usually messy work/cleanup areas 


in the home. Tandem Enterprises, 27 
Teele Dr., Box 433, Coram, N.Y. 11727; 
$120.—Cheryl M. Fiorillo 


ТЕРНЕТ! 
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© 1988 Tri-Steel Structures, Inc., АП Rights Bere 


Solar-powered mail call А 


Using a solar-powered transmitter, а 
flashing light, an audible tone, and a 
working range of 1,000 ft., Mail-Call, 
like the Butler at right, alerts you to 
incoming mail at a roadside mailbox— 
sans music. San Francisco Seamaster, 
Dept. C72, Box 1531, Mercer Island, 
Wash. 98040; $100.—C. F. 


- 
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Smart timers A 


Two timers from First Alert offer con- 
venience and added security. Plug a 
lamp into the Self-Programming Lamp 
Timer ($16) and use it for a day; the 
timer automatically repeats the lamp's 
pattern of use—no programming is 
necessary. The Programmable Lamp! 
Appliance Timer ($25) controls a lamp 
or appliance with up to eight on-off set- 
tings and features a random mode, 
which varies a program of on-off pat- 
terns to make it appear someone is 
home when you're away.—C. F. 


Musical mail call > 


А few bars of Beethoven 
announce incoming mail 
with the Mail Butler 
($90). Using an optic sen- 
sor, an LED indicator, 
and the sweet sound of 
music, the 500-ft.-range 
system saves needless 
trips to a remote mail- 
box. Janzer Corp., 5898 
Tibby Rd., Bensalem 
Ра. 19020.-С. Ғ. 


Discover 


the pride. 
Discover the pride ФА 


of finishing wood with El 2 
Minwax- ун“ 
Its easy to get the 
rich, beautiful color 
you ve been looking 
for. Wood Finish by 
Minwax penetrates 
wood to highlight the 
beauty of the grain. 
Then, for lasting 
protection, top it with 
fast-dry Polyurethane 
by Minwax. You'll be 
proud of your finish 
for years to come! 


Do yourself proud 
with M Minwax and wood. 
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Fast- Drying S ! 
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21 PROVINCIAL 


PENETRATES - STAINS: SEALS 


THE ORIGINAL. 


COPIED 
BUT 
UNMATCHED. 


We did more than invent it. We improved it with undercut, 
cant-slip adjustments. Improved it again with the stress 
resisting flange. And still again with the stronger, safer 
PERMALOCK fastener. Only CHANNELLOCK gives you all three. 


я 
T - 


See 
OR YOU WHO WANT THE BE: 


© 1988 CHANNELLOCK, INC. е Meadville, PA 16335 © Send for free catalog 
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Zap! goes the fan A 


| Feiss Industries’ Remcon remote con- 


trol for ceiling fans ($40) has three 
speeds and reverse capability. The unit 
adapts to most fans with removable 
switch-box housings. Range: 30 ft. Mur- 
ray Feiss Import Corp., 125 Rose Feiss 
Blvd., Bronx, N.Y. 10454.—C. F. 


Wall-mounted remote A 
А microprocessor powers the Home- 
Star wall-mounted ceiling-fan remote. 
It has six speeds with automatic adjust- 
ment and a pre-programmable lighting 
timer for when you're away from home. 
Controller and fan: $400. Homestead 
Products, Box 9000, Ramona, Calif. 
92065.—C. F. 


Light/appliance timer V 


The Lightmaker Power Timer (about 
$40) uses existing home wiring to con- 
trol up to eight lights and appliances 
throughout the house through four 
Lightmaker modules ($20 each): lamp, 
appliance, wall-switch, and three-way 
wall-switch. Stanley, 5740 E. Nevada, 
Detroit, Mich. 48234.—C. F. 


Radon 
roadblock 


“In Winnipeg we had a radon prob- 
lem,” recalls Harold Westdal, presi- 
dent of Dranjer Corp. Of 53 homes 
tested there, more than a third had 
concentrations of radon gas, a carcin- 
ogen, above the U.S. Environmental 
Protection Agency’s recommended 
limit—even in upstairs bedrooms. 

Westdal’s company designed a sim- 
ple assembly, called a Dranjer, to keep 
radon from wafting in through base- 
ment drains, a common entry point 
(see drawing). Contractors began in- 
stalling Dranjers in homes last year. 
The devices have helped reduce radon 
levels, and they have some beneficial 
side effects. 

Winnipeg’s problem isn't unique. 
During the last two winters, the EPA 
and state agencies tested more than 
15,000 U.S. homes for radon gas. 
About one fifth had radon readings 
above that at which the EPA recom- 
mends remedial action. Measurements 
taken in the summer, when houses re- 


а, 1 4 
NE. __ 


10۷ oo in len like us. 


ANJER BASEMENT 
RUBBER COVER PLATE EXISTING FLOOR 


FLANGE COVER PLATE 


m 

i 

й 
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Rubber flange in Dranjer’s retrofit as- 


sembly is trimmed to match existing 
cover plate, which holds it in place to 
seal basement floor drain. Ball check 
valve permits water to flow downward, 
but prevents upward gas infiltration. 


ceive better ventilation, are usually 
lower. Still, the survey shows that 
radon is a widespread problem. 

For some, it’s a fatal problem. The 
EPA estimates that radon causes be- 
tween 5,000 and 20,000 lung-cancer 
deaths a year. 

Radon, a radioactive decay product 
of uranium and radium, rises from 
rocks and soil. Luckily, monitoring the 
gas is easy |Бері. '87]; and reducing 


D. С Ar Wallace ЭТК. ош Eos pruners and lo pers for tough, 
> outdoor cutting jobs. We design them for the people who have to h 
_ Our innovations include the Power Lever, the world’s first compound ә =. ~ 
po © action cutting head. It alone delivers 50% more power. And the handles on our 
Hed E зи etter leverage for easier cutting, as well. _ , | SEM 
"T | Spheresa tip: remember the name Wallace. | 
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infiltration isn't necessarily difficult or 
expensive. In fact, sealing off a base- 
ment floor drain can cut indoor radon 
levels by nearly half, according to 
studies by Canada's National Research 
Council. 

However, an ordinary seal defeats 
a drains purpose: to provide an exit 
route for laundry discharges, rainwa- 
ter seepage, and spills. Even water 
traps (curved sections of pipe that hold 
water, obstructing airflow) may not 
stop radon, and they often dry up. 

In Winnipeg, the Dranjer seal not 
only plugged radon leaks, but also 
solved a few other problems. Some res- 
idents had complained about odors ris- 
ing from sewer lines, reports Westdal. 
He says Dranjers keep out noxious 
fumes, mold spores, and insects. Cold 
air, too: In chilly climates, the seals 
reduce energy bills by up to 10 per- 
cent, Westdal claims. 

Dranjers are sold by hardware 
chains and cost less than $20. Retrofit 
models can be placed over sumps or 
drains. Dranjers made for new instal- 
lations have a retaining ring that is 
set into the basement floor when the 
foundation is poured. Dranjer Corp., 
1441 Pembina Hwy., Winnipeg, Man. 
R3T 2C4.—Dawn Stover 


APRIL 1988 | 93 


у 
= 
4 R4 Se, 


BY DAWN STOVER | پڪ‎ 


“Star Wars" experiment A 
This engineering mock-up is part of McDonnell Douglas As- 
tronautics Co.'s nearly $500-million Neutral Particle Beam 
Integrated Experiment. Scheduled for launch in the 1990s, 
the equipment includes an accelerator and satellites 
—intended to show the feasibility of using neutral particle 

beams to discriminate between in-flight warheads and de- 
coys. Spheres in foreground are propellant tanks, with a 
thruster above. 
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Poles apart A 


Magnetic attraction suspends this 6-in. 
globe. A position sensor below the 
sphere regulates power sent to the over- 
hanging electromagnet. Maglev Sales, 
1030 W. Georgia St., Suite 31, Vancou- 
ver, B.C. V6E 2Y3. $190. 


45 tn. 


Digital compass A 


Get your bearings with the Autohelm 
Personal Compass. The waterproof in- 
strument can store nine bearings and 
update your craft's course heading 
every % вес. Nautech, Anchorage Park, 
Eastern Rd., Portsmouth, Hants PO3 


STD, England. 


Utility vehicle 

Kawasaki's Mule 1000 lives up to its 
name: It carries up to 1,000 lbs. in а 
tiltable dump bed. A cross between an 
all-terrain vehicle and a tiny pickup 
truck, the Mule 1000 is about 4 ft. wide 
and 9 ft. long—small enough to load 
into a standard-size pickup. It's pow- 
ered by an 18-hp two-cylinder gasoline 
engine. Base price is $4,895. 
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Computerized ejection seat A 

Under a U.S. Air Force program called CREST 
(Crew Escape Technologies), Boeing Advanced Sys- 
tems Co. is developing an Advanced Fighter Seat 
that will allow pilots to eject at low altitudes. The 
seat’s computerized control system senses the 
plane's speed, altitude, and attitude at the time of 
ejection—then activates thrusters that steer the 
seat to a safe position for parachute deployment. 


«4 Mid-year update 


Ford Motor Co. gives its 1988'» Escorts 
new fenders, plastic bumpers, tail lamps, 
and body-side moldings. The GT model 
shown also has a new grille design and 
rear spoiler. 
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BY V. ELAINE GILMORE | 


Big impact in small package A 
Hitachi's WH8D cordless impact wrench weighs 
only 3.3 Ibs., but delivers 50.6 lb.-ft. of torque 
for fast bolt tightening or loosening. Other specs: 
мз-1п. drive, 2,200-rpm no-load speed, 9.6V bat- 
tery; $284 with case. Hitachi Power Tools U.S.A. 
Ltd., 4487-F Park Dr., Norcross, Ga. 30093. 


«4 Bulk collector 


You snitch the household 
vacuum cleaner to tidy up 
the shop, and what hap- 
pens? In no time at all the 
hose is clogged. But not if 
vou add the $15 Shop Wand 
to the vac (or to a central 
vacuum system), says the 
maker. Shop Wand uses 
centrifugal force and a 
screen to capture the bulky 
debris. C.S.L, 379 N. Main 
St., Suffield, Conn. 06078. 


One for all A 


The Houseworks family of cordless tools—a drill/driver, 
sander, and jigsaw—has interchangeable 7.2V battery 
packs. Tools come without battery and charger, which are 
sold separately. Result? More tools for less money. Tool 
prices: $40 to $45. Battery and charger: $25 each. Interna- 
tional Consumer Brands, Trumbull, Conn. 06611. 


Long in deed > 


Here's a 9-in.-long 
clamp that can replace 
a big bar clamp. It 
uses a wedging action ДЕН == à 
to grip one piece of  — — 

stock as you tighten the screw down on a perpendic- 
ular piece. The right-angle no-scuff clamp ($19) can even 
pull a shelf into a dado. Woodworker's Supply of New 


Mexico, 5604 Alameda PI. N.E., Albuquerque, N.M. 87113. S 

< Electric (or gas) mixer . 
All parts of this cement mixer fit inside its polyethylene а 
drum for compact storage and transport. Апа it can be 
assembled in 3 min. without tools. The drum is supported а 
on three bearings and is belt-driven by an optional АС ог 
low-voltage DC electric motor, or a gasoline engine. The | 
mixer weighs only 160 lbs. and is about half the price of i 
conventional machines. Walker Mixers Ltd., Dean Clough, 4 
Halifax, West Yorkshire HX3 5AX, England. 
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+ Its the difference between 
somebody whos playing around and 
somebody who knows what he’s doing. 
| > If youre serious about the work i 
t do, youll appreciate the new Skil 653: 
Variable Speed Reversing Professional Drill. 

Like every Skil power tool, the 6533 was field tested by profes- 
) sionals for over a year before it was introduced. 

The end result is a high performance 98” drill you can trust to 
do the job—day in, day out, year after year 
v А professional drill that offers you a combination of power and 
» feel preferred by the pros. | 

Next time you're at your hardware store or home center 
ask about the new Skil Pro Line of Professional 


- Power Tools. 
1 If you're as good as you think you are, 4 
І youll appreciate the difference. Xt Ceara Stores 


and Home Centers 


mus 
5 = Skil Corporation, Subsidiary of Emerson Electric Co., 4300 West Peterson Avenue, Chicago, IL 60646. © 1988 Skil Corp. 
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Message holder А 


Forget the note pad. Instead, leave a mes- 
sage or reminder on the Voice Memo. The 
clever palm-size device saves up to 30 sec. 
of speech. From U.S.A. Corp., 10 Reuten 
Dr., Closter, N.J. 07624; it's $30. 


Sharper LCD > 

А 92,160-pixel active-matrix 
LCD gives the Personal View 
3-in. color TV one of the sharp- 
est pictures available from a por- /, 
table, says Magnavox. The 0.37- // 
lb., 0.92-by-3.46-by-6.30-in. AC- or // _ 
battery-powered set is $449. Ш А, T 


ts ‚> 


4 No-hands, no-noise cellular microphone 


The ClearVoice microphone clips to your seat belt and 
connects to any cellular telephone that uses hands-free 
circuitry. The mike can- 
cels unwanted sounds so 
a caller hears you, not the 
background noises of the 
car. Shure Brothers, 222 
Hartrey Ave., Evanston, 
Ill. 60202-3696; $199. 


Desk-top workhorse A . 


Teli VaxaFax is a 120-number auto-dial tele- ! 
phone, а telefax that sends a sheet of paper | 
іп 25 вес., a copying machine, PC modem, | 
and printer. Teli USA, 2658 Holcomb Bridge ы 

Rd., Alpharetta, Ga. 30201; $1,845. J 


« See no evil 


The Cache-Back snaps over the back of your PC. The cover T 
protects cables from being removed accidentally, hushes 

the fan, and makes the system’s back look as neat as the т | 
front. Interface Management Consulting, Box 241532, Los Г 
Angeles, Calif. 90024; $20. 4 
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NordicTrack 
is the Best... 


Here's the evidence... 


A major university performance 
laboratory concluded that Nordic- 
Track provided a greater workout than 
an exercise bike or a rowing machine. In 4 separate 
tests, NordicIrack users burned more calories and 
obtained significantly more cardiovascular exer- 
cise than from any other machine tested* 


More complete workout 
than an exercise bike 


Nordiclrack’s efficient arm exerciser provides 
upper body exercise missing on a stationary bike. 
NordiclIrack's standing position also exercises the 
lower body muscles much more uniformly. By 
exercising all major muscle groups, NordicIrack 
provides a higher total energy output with- 
out fatiguing individual muscles. On an 
exercise bike, your legs do all the work, 
while your arms go along for the ride. 


Safer, more thorough exercise 
than a rowing machine 


Unlike rowing machines, NordicIrack's arm and 
leg resistance can be adjusted independently so 
you can set the tension ideally for your arms and 
legs. Nordiclrack's standing exercise position 
avoids the lower back pain often associated with 
rowers, while more uniformly exercising all the 
body's major muscles. 


*Scientific Test Results included in NordicIrack Brochure 
© 1988 NordicTrack 


Best Way 
to Lose Weight 


Recent studies show that aerobic exer- 
cise is the most effective way to lose 

weight. And no other exercise machine burns 
"more calories than NordicIrack...so you сап 
lose weight faster without dieting. 


Easiest way to the best workout 


Experience the best total-body aerobic exercise 
available in the comfort and convenience of your 
home. Easy and fun to use. NordicTrack occupies 
only 17 x 23 inches of floor space when stored — 
and it unfolds in just seconds. 


Duplicates the world's best exercise— 
Cross Country Skiing. 


“NordicTrack is for everyone who wants the 
EE" benefits of the world's best aerobic exercise, 
cross country skiing. Even if you've never skied 
| (and never plan to), in a few minutes you'll be 
| ‘tracking.’ The smooth rhythmic motion used 
while on the NordicIrack makes exercising 
pleasant and easy to sustain." Bill Koch 


FREE BROCHURE AND VIDEO | 
No rdicjrack 


| 
Call Toll Free Or Write: | 
1-800-328-5888 | 

Іп Minnesota 1-612-448-5987. In Canada 1-800-433-9582 
141 Jonathan Blvd. N, Chaska, MN 55318 | 
O Please send free brochure | 
ГІ Also free video tape [] VHS О) BETA | 
| 


Name 


Zip. 


Olympic 
Silver Medalist 
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BY TIMOTHY 0. BAKKE | 
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Pickup over-loader > 


Need room for ladders, piping, and other outsize 
loads up to 500 Ibs.? The Adlake truck rack is made of 
heavy-gauge steel tubing and is said to adjust to fit any 
size truck bed. It sells for $165. Adams & Westlake, Ltd., 
940 N. Michigan St., Elkhart, Ind. 46514. 


li | 
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light bar A 
Intended for small pickups and mini-vans, the 
Aerolight light bar's twin Bosch halogen lamps shine 
brightly when you need them. When you don't, push 
a rocker switch and an electric motor flops them 
down, forming a smooth molded-plastic roof spoiler. 
Visitech Accessories, 6198 King Rd., Marine City, 
Mich. 48039. The Aerolight costs $305. 


f \ Т э i y Р уто рне КЕЕ 
ТАТА 
Wiper-arm sleeves А 


Windshield wiper boots protect the wiper arm's 
swivel joint and tensioning spring. To install: Remove 
the wiper blade, pull the flexible boot over the arm, 
and stretch it over the hub 
base. Colors: red, black, 
white. C.M.P. Int'l. Ltd., 140 
Leicester Rd., Wigston, Lei- 
cester LES 105, England. 


4 New-car software 


The OTC Monitor 2000 tester, 
using updated software kits, 
can now diagnose problems in 
1988 cars. Each $100 kit—car- 
tridge, instructions, data card 
—is good for '81—'88 GM, '83— 
'88 Chrysler, or '81—'88 Ford 
cars. OTC, 655 Eisenhower 
Dr., Owatonna, Minn. 55060. 


You've just picked up a load of dry cleaning. But 
you're in your pickup—or there are too many hang- 
ers for the small hook in your car. That's where 
the Cab Caddy comes in. Its rod, supported by an 
upright and hook over the seat back, keeps clothes 
neatly hung. It folds flat for storage. Esch Indus- 
tries, Box 423, Tonkawa, Okla. 74653; $12. 
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can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 
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P То find out more, mail in the 
d | coupon below. Or, if you prefer, 
| B call toll-free 1-800-321-2155 
(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE’s 
| | | 3 жн! | school catalog and a complete 
| a package of enrollment information. 
For your convenience, we'll try to 


- CIE MAKES THE WORLD _ mme 
__ OFELECTRONICS YOURS. 


Today's world is the world of elec- 4K RAM Microprocessor Training 
tronics. But to be a part of it, you Laboratory, for example, trains you to 
‚ need the right kind of training, the work with a broad range of com- 
| kind you get from CIE, the kind that puters in a way that working with a 


= take you to a fast growing Career single, stock computer simply cant. 
in business, medicine, science, 
ersonalized 


р үгө 


+ government, aerospace, 


communications, and more. training. 

Ф cialized You learn best with flexible 
Ж training. training, so we let you choose from 

You learn best from a specialist, a broad range of courses. You start 

" and that’s CIE. Were the leader with what you know, a little or a 

* in teaching electronics through lot, and you go wherever you want, 
y independent study, we teach only as far as you want. With CIE, you 

electronics and we've been doing E ір iun hii OSS Lc eS 7 ы 
“к for over 50 years. You can put 


+ that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 

” all around the world. 


C | Cleveland Institute of Electronics 


1776 East 17th St. , Cleveland, Ohio 44114 


YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 


|_| computer repair L] television/high fidelity service 
. [ |telecommunications | | medical electronics 
“ніс LI robotics/automation | | broadcast engineering 
^ | poa |_| other. 

You learn best with practical training, 
» so CIE’s Auto-Programmed? lessons VUE а аайы. 

are designed to take you step-by-step, ————  ————T йн 

principle-by-principle. You also get Age Area Code/Phone No. 


valuable hands-on experience at every 
+ stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


Check box for G.I. Bulletin on Educational Benefits | МЛ. 
[ ] Veteran [ ] Active Duty MAIL TODAY! 


| 
| Print Name 
| 


BY ARTHUR FISHER 


Slide-to-video converter A 


With a video camera, you can transfer 35mm slides or home 
movies to videotape for seamless viewing. The Sima CopyKit 
bounces projected images off a mirror and onto a rear pro- 
jection screen for copying. It's $40, from Sima Products 
Corp., 4001 W. Devon Ave., Chicago, ПІ. 60646. 


Half-frame autofocus with 3 х zoom A 


Kyocera Corp.’s Samurai has a unique geometry: The film 
runs vertically through the camera and gives 17mm х 24mm 
frames. It has built-in flash, autofocusing in two modes, and 
a powered 25—75mm zoom lens (equivalent to 35—105mm). 
The Samurai is not yet available in the United States. 


Compact auto 35 A 


Most notable feature of the point- bular 27mm legs open eas- 
and-shoot TEC 155: а 35—70mm Шу with only a '4-in. turn. 
zoom lens with Vivitar Corp.'s From GMI Photographic, 
well-regarded Series 1 optics. 1776 New Highway, Far- 
With built-in auto flash, it's $400. mingdale, N.Y. 11735; $165, 


including case. 


YASHICA 


ағ. 


ЧАЛААН А LENE 
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Fixed-focus range finder A 


Basically a snap shooter's camera, the Yashica Motor-J 
35mm Rangefinder has two fixed-focus lens positions: one 
for normal scenes and one for close-ups. Price: $110. 
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Sneaky tripod » 


Cullman's ingenious Magic 1 
can perform the disappear- 
ing act you see here. It folds 
down from a conventional 
58-in.-high tripod to a flat 
package only 1?4 by 13'5 by 
5 in., and weighs only 2У: Ibs. 
The anodized-aluminum tu- 


4 


Now NRI's home study course 
includes training in heat pumps 
and solar energy systems. 

Prepare yourself for a whole new 
career in one of the fastest growing fields 
around. As energy needs continue to 

yw and energy sources become scatcer, 
the demand for skilled technicians will 
soar. NRI can get you started in this 
opportunity area, and you learn at 
home in your spare time, tailoring your 
training to your need with a choice of 
NRI's Basic or Master Courses. 


Includes Professional Vacuum Pump 
and Tools 
NRI training is practical tr; 
Along with bite-size lessons in е апа 
practice, you get practical bench training. 
NRI's Master Course includes profes- 
sional tools. . . a system analyzer, leak 
detector, tubing and joint tools, and 
more. Plus demonstration units that 
pu bring principles to life for easy 
erstanding. You even get a top- 
quality vacuum pump for trouble 
shooting experiments and use on the job. 
Optional Postgraduate Training at 
York Institute 
Graduates of the Master Course 


EASY-TO- ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 


ony 2S fae don 


(hts. 77 6" to 8' 1") 


Comparable savings on diams. from 4' to 7”. 
Kits available to fit any floar-to- iss hts. 


Now! 
Showroom & 
Warehouse 
locations in: 


Pomona, CA 
(714) 598-5766 


Sarasota, FL 
(813) 923-1479 


Houston, TX 
(713) 789-0648 


Chicago, IL 
(312) 952-9010 


€ The Iron Shop 1977, 82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and Lo We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 


Beoomall, Fa 19008 
| Мате 
| Street 


| 
| City — Stote Zip 


| ___ We accept MasterCard, VISA and AMEX. d 


THE IRON SHOP. 


MANUFACTURERS 


Get into your own business with NRI at-home training 
in Air Conditioning, Refrigeration and Heating. 


are eligible for a concentrated week of 
resident training at the famous York 
Institute at no extra charge for tuition 
or training materials. Here, you'll work 
on advanced industrial equipment 
undet the guidance of expert 
instructors. Ол/у NRI includes this 
opportunity. | 

Send the coupon today for NRI's 
free catalog showing all the equipment 
hand describing the complete course. 
~ Over a million students have trained at 
— home the NRI way. You can, too. If 
coupon has been removed, write to: 
NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 


prm 


= 
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| McGraw-Hill Continuing Education Center 


3939 Wisconsin Avenue e 
Washington, D.C. 20016 


WELL GIVE YOU TOMORROW. "Hi i 


| лите Чиа ө она ов 
| | һауе checked. | understand there is no obligation. 


Name (Plaase print) Age 
Address 


City/State/Zip 
Accredited by the National Home Study Council. 


For Career courses 
approved under GI Bill 


ГІ check for details. 


CHECK ONE FREE CATALOG ONLY 


[ ] Air П Telephone Servicing 
nd Solar Technology | 
and Solar 
Courses [ ] Industrial 
Electronics 
ЕЗ Building Construction 
" Г] و اا‎ 
Small Engine Вера icin 
Course РАНЕЕ го. АЕ | 
Electronics, 
C] Appliance Servicing Microcomputers, 
Course Electronic Design 
Technology, | 
C] Locksmithing Course Electronics Courses 
[ Automotive Mechanics | 
Course 
515-048 


The '*3-In- 1" Garden 
Machine From KEMP 


1. Wood Chip Maker 
Reduces branches (up to 3° thick!) into 
beautiful wood chips... in seconds! 


2. Mulch Maker 
Instantly chop, cut, and pulverize anything 
organic into valuable mulch. 


3. Compost Maker 
Make nutrient-rich, natural compost in just a 
few weeks (instead of months or years!). 


New Leaf Chute lets you dump in armfuls д 
of leaves — wet ог dry — ав fast ав you can! | 


SAVE UP ТО $225 NOW! 


3 ү? 
| KEMP Shredder/ Chippers 


160 Koser На., Пері. 44048 
Lititz (Lancaster Co.), РА 17543 
Telephone: (717) 627-7979 


O YESI Send me information on Kemp's 
30-Day Trial and Budget Plan! 

Name 

Address. — 0. 

Dd ue 

State Zip 


The —— high profit 
career you've 
dreamed 


Auto Detailing! 


Earn BIG profits with our advanced car 
cleaning and polishing system that makes 
cars sparkle inside and out! Start on a - 
shoestring — no experience needed. Car | 
owners are amazed at the results you | 
achieve with our exclusive, proven system. 
Train at home — we can have you running | 
a profitable business of your own within 
six weeks! Call today, no obligation. | 
е Great money, high demand, repeat 
business is the norm. * Not a franchise 
— you keep every penny you make. 
е Video training, right on your TV. 


Call Toll Free: „т 
1-800-334-3395 9584 
for ош FREE Information 
Package. Ask about our $2.00 


INTRO VIDEO rental. 


| Curtis System 


ADVANCED AUTOMOTIVE CARE 
— 9584 Mountain Road, Stowe, VT 05672 - 
APRIL 1988 | 105 
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The Teflon flows cold under 
torquing pressure as the soft fiber 
face seals even where minor 
surface irregularities occur. 
Designed for domestic and import 
engines. 


= 


For engines with critical sealing 
needs, PRINTOSEAL gaskets 
have a high temperature rubber 
bead for an extra anti-leak barrier. 


Do the job right, do it once, and do 
it fast — buy where FEL-PRO 
sealing products are sold. 


'PRINTOSEAL process under license from 
Dowty Seals, Ltd.. Great Britain, 

U.S. Patent No. 3477867 
"` Teflon is a registered 
trademark of the DuPont 
Company 


(Ж) 


ri — | 


дА a Y =g e The complete 
No-Retorque Head Gasket story 
from the #1 gasket manufacturer. 


Mail To: Fel-Pro Incorporated 
7450 М. McCormick Blvd. 
Box С 1103 Dept. Р5-488 
Skokie, Illinois 60076 


Name 
Address 
City 


n uu CHEM ЫГЫ жонына БЫШЫШЫ ; Bm 
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FELPRO 


Taking Care of Your Car 


By STEVE MERCALDO 


DRAWINGS BY RUSSELL WON SAUERS 


If you need to remove the valve cov- 
er(s) of an engine, check for clogged 
oil-return holes while you're at it. 
These holes, usually located at the 
lower edges of the cylinder heads, let 
the lubricating oil drain back down in- 
to the sump after it's been delivered to 
the rockers by the oil pump. If the 


Premature V-belt failure 1s a sure 


| thing if belt cords are overstressed by 


prying or over-tightening during in- 
stallation. Misaligned pulleys can also 
cause tensile breaks of belt cords. 
To check alignment, use a piece of 
string or a straightedge. If there's 
a gap between pulley edges and the 
measuring device, they're not lined up. 


holes become blocked with sludge, too 
much oil will accumulate under the 
valve covers. This oil can seep past the 
valve guides, causing high oil con- 
sumption and heavy smoking at start- 
up. The holes are easy to clean with 
a metal rod or a wire brush followed 
by a blast of compressed air. 


_ FRONT-WHEEL HUB NUT 


-— سے 


TORQUE 
WRENCH 


Kindness to bearings 


Always use a torque wrench—never 
a breaker bar—to tighten a front- 
wheel-drive car's front hub nut to the 
manufacturer's specified torque. Why 
this precaution? The axle and nut pre- 
cisely pre-load the bearing in the steer- 
ing knuckle support. Under- or over- 
tightening can cause damage to the 
bearing in just a few miles of driving. 


Got a useful car tip? Send it (with Social Security No.) to Car 
Care, PoPuLAR Science, 380 Madison Ave., New York, М.Ү. 
10017. We'll pay $50 if we use it. No tips can be returned. 


=. 


Our Console Is Not 
Just A Humidifier. 


Its Mu 


“Ж Ж TORIS. 
SL BIENE 
Quick flooding cure E 
| When a carburetor floods due to a | § 
| dirty needle valve, clamp a pair of 
smooth-jawed locking pliers onto a 
flexible section of the fuel line. Start 
the engine and run it until it stalls, 
then unclamp the pliers and crank the 
engine. The resulting rush of fuel is 
often enough to clean out the dirt. 


“А technological 


ы” | = ge ge 

CNN humidifier 
| . breakthrough! Now t Suna ( 

руа ie py eo a de 0 provide 


те атка Year round 


hours without refilling. 


Special features include a patented comfort. 


It's the perfect solution to both par- 
| ticulate air pollution and humidifica- 
| | > | tion n id ou can en re the 

қ | T | А air purifier ntly all year 
| Purging trap air round — A Bionaire exclusive! 


| 

| Check the service manual before re- | 
filling your car’s coolant. Many late- 
model engines trap air in the cooling 
system, which causes hot spots and 
possible engine-block damage. Some 
cars have a built-in bleeder valve for 
easy purging. On others, you remove 

| 


a hose or thermostat to release air Ultrasonic Humidifiers and Water Filtration Systems 


| while adding coolant. = C) ме == 
i | ® 


Bionaire ш 901 North Lake Destiny Drive, Suite 215 в Maitland, FL 32751 
For more information, call toll-free 800-524-0086. In Florida, call 305-660-0265. 
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BEL TECHNOLOGY BREAKTHROUGH 


claim we make with confidence 
because the EXPRESS 3 15 the 
FIRST radar detector able to 


detect X Band, K Band and the recently 
introduced Ka Band (Photo Radar). 


The key to detecting 3 Bands is 
Image Rejection Technology, or ІКТ. 
This BEL breakthrough also provides 
the EXPRESS 3 with twice the X and К 
Band sensitivity of ordinary super- 
heterodyne radar detectors. With 3 Band 
detection capability and superior X and 
K Band sensitivity, the EXPRESS 3 has 
no equal. It’s the new industry standard! 


Ka: The Third Band 
Initially, X Band (10.525 GHz) was 
the only frequency used by police radar. 
Later, police radar manufacturers intro- 

duced equipment transmitting at a 


рин 
TA EXPRESS = 


gum 


second frequency, K Band (24.150 GHz). 
Today the use of X and K Band police 
radar units on highways throughout 
the country is commonplace. Enter Ka 
Band (34.36 GHz) and a new era for 
traffic radar. 


During 1987, Ka Band police radar 
equipment was placed in service. Tickets 
were issued. And drivers equipped 
with only X and K Band radar detectors 


| The EX PRESS стт utilizes surface mount m 


components for reliable performance. 


BEL TECHNOLOGY BREAKTHROUGH 


j band Radar 


Model 944 


were left defenseless. But now there's a 
choice: drive uninformed with yesterday's 
radar detector or travel prepared to 
receive X, K and Ka Band (Photo Radar, 
with the EXPRESS 3. 4 


ІКТ Breakthrough + 
A signal processing technology called  . 
image rejection, used in military satel- 
lite communications, provides optimum ” 
reception of satellite signals transmitted 4 
from tens of thousands of miles away. 


The EXPRESS 3 contains this same 
technology, adapted and enhanced by 
BEL engineers to provide a new stan- = 
dard in radar detection. 


When combined with BEL's Compu- 
heterodyne® circuitry, IRT® delivers 
twice the sensitivity of any other super- 
heterodyne radar detector. 


Y 


BEL TECHNOLOGY BREAKTHROUGH BEL TECHNOLOGY BREAKTHROUGH 


etection Is Here 


. . BELEXPRESS3 


. detects X, K and new 
1 Ka Band(Photo Radar). 


ІКТ” Technology 


| The secret behind IRT® is the 
unique method by which extraneous 
^ microwave "noise" is significantly 
reduced as signals are processed. So 
significant is the noise reduction, that 
police radar signals previously unde- 
- tected can now be identified and pro- 
. cessed. A conventional superheterodyne 
" radar detector can't see buried police 
- radar signals, much less warn you in 
. time of their presence. ІКТ makes the 
difference. Even "false" signals can be 
recognized and eliminated with more 
„ precision than ever before. A decided 
plus in city travel. 
Ы 


k 


- Designed For You 


While BEL engineers were perfecting 
„ ІКТ”, our designers were at work 


The new standard in 
radar detection. 


shaping, styling and creating a radar 
detector that looks as great as it per- 
forms. The EXPRESS 3 is sleek and 
compact with precision controls. Func- 
tional and well equipped, its features 


include: separate audio and visual alerts 


for X, K and Ka Bands, False Signal 
Recognition Mode, Pulse Alert, Audio 
Mode, Volume Control, Dark Mode, 


Rashid (Radar Safety Brake") Rejection 
Circuitry and Signal Strength Meter. All 


are standard on the EXPRESS 3. 
Experience Shows 


À radar detector this advanced 
wasn't developed overnight. The 
EXPRESS 3 is the result of years of 
extensive design and manufacturing 
experience in the field of consumer 
electronics. Over the years, BEL has 
introduced a number of industry firsts. 


Rashid Radar Safety Brake is a registered trademark of VRSS. 


Including computer controlled super- 
heterodyne circuitry (Compuhetero- 
dyne^) and GaAs diode technology. 
Both of which can be found in the 
EXPRESS 3. The EXPRESS 3 took years 
to develop, but it's yours today! 


The IRT® difference 

À police radar signal is often buried by 
microwave “поізе”, making it invisible to 
ordinary superheterodyne detectors. 
Image Rejection Technology” however, 
reduces this surrounding microwave 
"noise" making the same police radar 
signal visible for early detection. 


EXPRESS 3 with IRT" 
. sees the same signal 
clearly by reducing 
microwave ‘noise’. 


How a conventional 
superheterodyne 
radar detector sees a 
police radar signal. 


Don't Delay 

You can own this new standard іп 
radar detection today for only$339.95! 
Just call toll-free to order. UPS delivery 
is free. Or ask about our Federal 
Express overnight service. If you're not 
completely satisfied, simply return the 
unit within 30 days for a full refund 
(factory direct only). The EXPRESS 3 
comes with a full 1 year warranty on 
parts and service. 


1-800-341-1401 U.S.A. 


1-800-845-4525 N.Y. only 
oS) 1-800-268-3994 Canada 


BER 


BEL-TRONICS LIMITED. 
The Intelligent Choice 


"Registered trademark of BEL-TRONICS LIMITED 
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INTRODUCING 


New 1988 Rascal O 


Medicare 
Approved 


OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 


Take this compact, portable 3-wheeler 


| anywhere. Easy One-Hand Operation. 


Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and private 
insurance reimbursable. Call or send 
coupon below for a FREE 20 page color 


| catalog. 


1-800-662-4548 
ASK ron - FREE 


DEMONSTRATION! 


Electric Mobility Corp., Dept. 19/1 
#1 Mobility Plaza, Sewell, NJ 08080 
Name 

Address ' 2 
City —— Al 
les |= [——J—— i: 


س — 


| os XT Maker. 


| ү! An effortless way to get in shape! Electromuscle 


| muscles wherever you need it most.. 
| nes and efficiently... while you relax. 


stimulation (EMS) is medical d proven to be more effective 
than regular exercise. And today's most effective EMS device 
is The Body Maker, an all-new stem with exclusive, patent- 
pending features. Safe, adjustable 
electrical impulses burn fat and tone 


ext time you work out, let The Body 
Maker do the work! 


» Expandable 

» Computer-controlled 
Operation 

* Free video 

* Free carrying case 

* Exclusive pat. pend. 
muscle gr growth system 

* Made іп 


&-pad unit, $399 
+ 10 postage & 
Also available: 


handling 
on! aril 4-pad unit, $199 + 5 РАН 
Maker 700: 12-pad unit with gel cell battery pack and rechamer 
$599 + 10 PEH 
Send check of money order to: 


Health Tech, Inc. 


3430 Conn. Ave. N.W. #11207 Dept., Washin on, D.C. 20008 | 


Visa and MC orders call 1-800-333-TONE if busy, 


| 1-800-872-8787 24 hrs./day. For ыл, um 


(202) 362-5921 


Name . 
Address 


City/State/Zip 


Telephone ————— — ÁÉ— ——— 


желе» Body Maker 500: | 


Retu m to Mars [Continued from page 68 | 


highly controlled mode to do what as- 
tronauts in their rover did on the moon 
іп a few hours.” And scientists would 
like the rover to cover at least 100 miles 
during its initial sample-collection trek, 
which would provide data on a broad 
area of martian terrain. 

The obvious conclusion is that the 
rover will need enough on-board intel- 
ligence to find its own way across hos- 
tile terrain for several miles at a time. 


| Martin Marietta is developing such a 


system for the Pentagon in the Auton- 
omous Land Vehicle program. That 
technology could be useful in develop- 


| ing a Mars rover. 


But the rover wont be navigating en- 
tirely on its own. Digital maps stored 
in its computer memory would be up- 
dated periodically, based on photogra- 
phy from the mother ship and on im- 
ages yet to come from U.S. and Soviet 
spacecraft that will map Mars in more 
detail during the early 1990s. And each 
day's trek would be planned by humans 
on Earth, with scientists undoubtedly 
clashing over priorities before settling 
on a route and required stops. 

Where should the landing be made? 
Scientists are advancing strong argu- 
ments for both equatorial and polar 
sites on Mars. If the U.S. opts for two 
concurrent missions, rovers could make 
treks in both regions. And the Soviets 
already are consulting with such U.S. 
experts as planetary geologist Hal 


| Masursky of the U.S. Geological Sur- 


vey in Flagstaff, Ariz., about landing 
sites. 

Masursky is studying 10 different 
sites, using decade-old photos from the 
Mariner and Viking orbiters that have 
been freshly enhanced with the latest 
computer techniques. "We're seeing 
new geologic relationships on Mars we 
couldnt see before," he said. "We're 
seeing widely spread channel networks 
created by some process other than vol- 
canic, meaning precipitation in the 
form of either rain or snow, because it 
doesnt seem to come from underground 
sources," he added. 

The question of finding life on Mars 
also intrigues scientists. Viking land- 
ers found no trace of life, past or pres- 
ent, in 1976, but they had examined 
only two small areas of the planet. Now 
both U.S. and Soviet scientists want to 
select regions for their rovers where life 
might have once existed. "The Russians 
are saying we looked, but not properly," 
Masursky said, "so they're going to do 
it right the next time. That's great. Tm 
glad they're willing to spend rubles on 
the search." 

Masursky himself is more interested 
in martian geology. "Td like to see both 
a polar and an equatorial site ex- 
plored," he told me. "There are more 
ancient rocks in the equatorial region 
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where we can see layers and ages. But 
younger rocks are still forming in the 
polar regions." 


Navigational aids 


What kind of navigational system is 
needed on Mars? One potential coop- 
erative venture would have both the 
US. and Soviets place radio beacons on 
the planet's surface that could provide 
navigational fixes to rovers from both 
countries. 

"Cooperation can start with some- 
thing that's useful to everybody," JPLs 
Bourke told me. "Accurate locations on 
Mars are important for these missions, 
but we don't know where surface fea- 
tures are in an inertial frame to within 
three miles. I don't know what the So- 
viets plan for navigational aids, but I'd 
like to see us agree on something like 
a VORTAC [a specialized radio-navi- 
gation transmitter used by aircraft] on 
the surface of Mars.” 

Other concepts include dropping mir- 
rors or laser reflectors that would show 
up as one-pixel bright spots on video 
images and provide fixes for mapping 
photography, or dropping rugged tran- 
sponders that could guide landers to 
steer toward safe touchdown zones. 

While U.S. scientists and engineers 
struggle with each of these questions, 
identical studies—and more—are un- 
derway in the Soviet Union. Prepara- 
tions are now in their final stages for 
the two Phobos missions to be launched 
in July. And an early prototype of a 
Mars rover resembling a small dune 
buggy has been tested in the remote 
Kamchatka steppes. 

Small rovers would be included in an 
ambitious dual mission to be launched 
іп 1992 or 94. The date, Soviet experts 
say, depends on just how complex the 
mission becomes. They issued a call for 
international experiments last year and 
hope to carry the best of them, possi- 
bly including some from US. scientists, 
aboard the twin craft. One response 
came from Jacques Blamont, who de- 
signed the balloon system dropped into 
the venusian atmosphere by the Soviet 
Vega spacecraft in 1985. 

The balloon system has two separate 
envelopes, the upper one inflated with 
helium and the lower balloon open at 
the bottom. A payload of instruments 
and a video camera dangles below at 
the end of a 328-foot rope. Once inflated 
during descent, the helium envelope 
provides enough lift to support the sys- 
tem with the instrument package rest- 
ing on the ground. 

The second envelope is a black solar- 
heated hot-air balloon. At night it 
would shrink, then collapse, and the 
system's instrument package would set- 
tle to the martian surface. "When the 
sun rises, the black balloon heats up," 
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Blamont reported in the Planetary So- 
ciety's journal, “апа martian carbon di- 
oxide penetrates and inflates it. When 
the temperature difference between 
the gas and the outside temperature 
reaches 50 degrees Celsius, the buoy- 
ancy 1s great enough for the system to 
take off.” 

It would drift with the martian winds 
throughout the day, transmitting im- 
ages and scientific data, then settle 
back to the surface each night. The sys- 
tem's operational life should be at least 
10 martian days before helium leak- 
age grounds it permanently. 

In a tentative plan discussed by So- 
viet space scientists at an international 
conference last fall and in the “Together 
to Mars" conference a few months ear- 
lier, a 1992—'94 mission would include 
a two-piece Mars descent module to be 
released from a “polar sputnik.” 

"The task is a global mapping of the 
martian surface," said Soviet spacecraft 
designer Garry Ragovskiy. A balloon 
system would be carried in one descent 
section, with a small RTG-powered 
rover in the other. 

The small rover would weigh less 
than 500 pounds, with its payload in- 
cluding video cameras, a variety of 
weather and geochemistry instruments, 
and a small drill to penetrate the mar- 
tian surface. It would not collect sam- 
ples for return to Earth. "This vehicle 
is necessary in order for us to receive 
sufficient information to serve as a 
basis for further expeditions to Mars," 
Ragovskiy told his American counter- 
parts in the July video conference. 

Those follow-on expeditions will come 
in 1996 or '98, the Soviets said. They 
would carry a larger rover and would 
return samples to a space station or- 
biting Earth. 

Whether or not such a mission be- 
comes a cooperative venture between 
the U.S., the Soviet Union, and other 
countries will ultimately be a political 
decision. But many scientists clearly 
favor such a course leading to a joint 
manned expedition to the red planet 
by the year 2010. 

"Imagine Americans, Soviets, and 
scientists of other nations roving down 
one of those ancient river valleys," said 
American astronomer Carl Sagan at 
the July video conference, "trying to 
understand the source of climatic 
change on Mars, looking for past or 
present life." 

Academician Sergei Kapitsa of the 
Moscow Institute on Problems of Phys- 
ics agreed. "We are flying to Mars in 
order to better understand the history 
and the future of our own planet," he 
said. "This is universal knowledge . 
it belongs to all mankind. There are 
no secrets here, except for the secrets 
of nature itself" 25 
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over the rodent's ` 
tunnel. It emits a 
continuous under- 
{| ground electric pulse 
I| that drives burrowing 
rodents so crazy, they re 
out of their holes—and 
your yard—forever. And 
the only servicing this 
waterproof device needs 
is a twice-a-year change of 
1 "D" battery. 
Order it now with our 
30 day, money-back return 
ЖИ privilege. Better yet, order 
^ several and save. And clear 
your yard of burrowing ro- 
dents with a clear conscience. 
Credit card holders may 
order using the toll-free number, 
below. Or send your check or | 
this small device money order (add 6% sales tax 
fits in in CA) and include delivery. 
the Please remember to men- 
ground (боп the product number. 


| You've worked 

| hard to make your 
lawn and garden 
beautiful, but the only 
things coming up are 
those dirt mounds that 
announce—you've got 
moles, gophers, wood- 

chucks or other burrow- 

ing rodents! 

You can't surrender to 
these invaders. But poi- 
sons and traps might hurt 

the kids or pets. And any- 
way, they'd make you feel 
like a murderer. 
Technology s solution 15 
| WalkMole?—our exclusive 
European import! 
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| Each WalkMole has two 6” 
|] stakes, a 51/2" green battery 
housing and weighs 1 18. 


B 1 WalkMole MD#70 
$59.00 ($5) 
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Big Money 
Repairing 
Outboard 


New NRI hands-on training gives 
you professional, in-demand skills in 
outboard engine repair as you 
become thoroughly trained to 
service all types of small engines. 


The £1 recreation of millions, motor- 
boating is now enjoying its greatest surge in 
popularity. Now NRI's Master Course іп Small 
Engine Repair helps you cash in on the 
boating boom by giving you hands-on training 
with a Force 4 HP outboard engine. . . yours 
to keep as part of vour training. 

NRIs unique training shows you trouble- 
shooting methods and repair techniques you'll 
apply to all outboards, right up to the big heavy- 
weights. Plus NRI training gives you the com- 
plete training you need to service more than 65 
million land-based small engines in use today. 
Send for Free Catalog 

Now is the time to act if you're looking for 
independence. . . extra income in your spare 
time...or a productive retirement career. 
Send the coupon today for your FREE NRI 
catalog, filled with all the facts about NRI's 


small Engine Repair Course plus details on all 
the tools and equipment you'll use and keep. 
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Camcorders (continued from page вт 


tured on 8mm camcorders and now 
found in other formats as well—moves 
with the recording heads. This elimi- 
nates blanks and video noise between 
scenes. 

Flying erase heads are especially 
useful for noiseless insert edits— 
slipping one scene between two oth- 
ers. For assemble edits—adding con- 
secutive segments—most camcorders 
use backspace editing, a system in 
which sensors on the machine count 
pulses to determine how much tape 
has been recorded. To eliminate any 
errors that might result from tape 
slippage, the JVC GF-S1000H uses a 
system called Zero Frame Editing (see 
drawing). 

Camcorders have borrowed a few 
new features from table-top VCRs: dig- 
ital effects |Sept. "87 | and Super-VHS, 
for example. Unlike table-top VCRs, 
however, most camcorders use digital 


circuitry to ғ” studiolike effects dur- 
ing recording, as well as to provide 
special effects during playback. 

The Panasonic PV-S350, one of the 
first to have digital effects, can weave 
scenes together with wipes. One pic- 
ture slides over another or starts as a 
box and sweeps outward (or inward). 
Claims Panasonic's Hitzges: "You can 
wipe from a digitally frozen still pic- 
ture to live action, or vice versa. Dual- 
image split screens are also possible. 
One side is a still picture: The other 
side is live action." 

The Canon E708 has a multitude 
of digital effects, including freeze- 
frame playback, strobe, and slow mo- 
tion. It's even equipped with digital 
“oil painting" art effects. 

Some manufacturers are also out- 
fitting camcorders with VHS ster- 
eo hi-fi audio. To accommodate the two 
extra heads required, Zenith Elec- 
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tronic Corp. uses a full-size video 
head drum for its VM-7100. Nearly 
all other VHS camcorders use a drum 
that’s smaller than those used іп 
table-top decks (41 versus 62 millime- 
ters). But the recording format is the 
same; so tapes recorded on a VHS 
camcorder can be played back on a 
conventional deck. 

Standard VHS isn't the only format 
used in camcorders, of course. You can 
also choose Beta, 8mm, compact VHS 
(VHS-C), or Super-VHS. Beta cam- 
corders are now sold only by Sony, and 
even Sony has announced it will mar- 
ket VHS models. 

Full-size VHS is the most popular 
format, perhaps because the tapes can 
be played on table-top decks without 
using adapters or making copies. But 
full-size machines are about 25 per- 
cent larger and heavier than 8mm and 
VHS-C camcorders. VHS-C tends to 
be slightly less expensive than full- 
size VHS, but expect to pay $100 to 
$300 more for an 8mm unit. Its bet- 
ter picture quality means your edited 
and duplicated tapes are cleaner. 

While the list of camcorders seems 
endless, a few models with more ex- 
otic features stand out in the crowd. 
For example, Canon's 8mm E-708 
comes with a "sepia" button. Press it, 
and images take on an antique look. 
Best of all, the E708's operations can 
be done via a wireless remote control. 
Now you and your family can appear 
in home movies. 


Although models loaded with new | 


features can cost over $2,000, more af- 
fordable machines are coming. Cam- 
corder sales have doubled in the last 
year, and the trend will likely con- 
tinue. Look for high-end features like 
flying erase heads and high-speed 
shutters to begin showing up on less 
expensive machines. 


MANUFACTURERS OF CAMCORDERS 

Canon U.S.A., 1 Canon Plaza, Lake Success NY 11042; 
Chinon America, 43 Fadem Rd., Springfield NJ 07081; Cur- 
tis Mathes Corp., 144 Greenway Dr., Irving TX 75062; Elmo 
Manufacturing Corp., 70 New Hyde Park Rd., New Hyde 
Park МҮ 11040; Fisher Corp., 21314 Lassen St., Chatsworth 
CA 91311; General Electric (see RCA); Hitachi Denshi, 175 
Crossways Park W., Woodbury NY 11797; JCPenney, 13398 
Tolland Tpke., Manchester CT 06040-1567; JVC Co. of Amer- 
ica, 41 Slater Dr., Elmwood Park NJ 07407; Kyocera Elec- 
tronics, 100 Randolph Rd., Somerset NJ 08873-1284; 
Magnavox, 1-40 and Straw Plains Pike, Knoxville TN 37914- 
1810; Minolta Corp., 101 Williams Dr., Ramsey NJ 07446; 
NEC Home Electronics, 1255 Michael Dr., Wood Dale IL 
60191-1094; Olympus Corp., Crossways Park, Woodbury 
NY 11797; Panasonic Co., 1 Panasonic Way, Secaucus NJ 
07094; Pentax Corp., 35 Inverness Dr. E., Englewood CO 
80112; Philco International Corp., 1720 Walton Rd., Blue 
Bell РА 19422: Quasar Co., 1325 Pratt Blvd., Elk Grove 
Village IL 60007; RCA/GE Consumer Electronics Business, 
600 N. Sherman Dr., Indianapolis IN 46201; Sanyo Fisher 
USA Corp., 1200 W Artesia Blvd., Compton CA 90220; 
Sears, Roebuck & Co., 4640 Roosevelt Blvd., Philadelphia 
PA 19132; Sharp Electronics Corp., Sharp Plaza, Mahwah 
NJ 07430-2135; Sony Corp. of America, Sony Dr., Park 
Ridge NJ 07656; Sylvania, 1 Stamford Forum, Stamford CT 
06904; Toshiba America, 82 Totowa Rd., Wayne NJ 07470; 
Vivitar Corp., 1630 Stewart St., Santa Monica CA 90404; 
Zenith Electronics Corp., 1000 N. Milwaukee Ave., Glen- 
view IL 60026 
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IBM 
PC/XT % 
Compatible : 
System. 7 


For Home, School, 
Or Office! 


e 512K Random Access 
Memory 

e Two 5м” 360K Drives. 

e 12" Monochrome 
Monitor. 

e IBM Style 84-Key 
Keyboard. 

e MS-DOS 3.2 Operating System 
with User's Guide and 2 Disks. 

е Parallel Interface. 

e 4 Expansion Slots. 

e Hercules Graphics Compatible. 

е Color Card Included. 


Zenith—The Quality Goes In Before 
the Name Goes On. For decades, Zenith 
has been making fine electronics for home 
and business. Products builtto perform and 
to last. They have put their experience to 
work to develop the 157-2 Personal 
Computer. Now you can order this IBM 
compatible computer at a price that's 


90-Day Limited 


Manufacturer's Warranty. Value 


IBM and ІВМ PC/XT are registered Priced At 


trademarks of International Business 
Machines Corp. 


1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Send Zenith Computers) Item H-3459-7344-054 at 
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Software 


Includes MS-DOS Operating System, Two Program Disks, 
User's Guide, Quick-Reference Guide, and Owner's Manual. 


almost 5096 less than what you could pay 
for a comparable system. Why buy a no- 
name clone when you can own a Zenith? 
This kind of quality, at such a LOW price, 
makes this a computer deal you can't afford 
to pass up! 

Zenith Data Systems are made by skilled 
engineers to exacting specifications. The 
Zenith Model 157-2 Computer is expan- 
dable to 640K RAM. A hard disk drive can 
be added with addition of controller card. 
The MS-DOS Disk operating System is the 
most widely used system available. Order 
one or more Zenith Computers for your 
home or business today! 
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=LIDO-LINE. 


STORAGE BOXES 


FOR SPORT/UTILITY VEHICLES 


SECURED BEHIND 
THE WHEEL WELL, 
STOWAWAY 
Your Tools, Fishing 

Tackle, Toys, Camera 
Gear, Maps, Papers, | 


Hardware, Tow Chains, 
Snow Chains and More! 


OVER 25 CUSTOM 
ENGINEERED MODELS 
Big Blazer, Big Bronco 
Bronco 11, Cherokee,lsuzu 
Trooper, Montero/Raider, 
Pathfinder,Ram Charger, 
Range Rover,S-10/S-15 
Chev/Jimmy, Suburban, 
Suzuki Samurai, Toyota 
Four-Runner, Toyota Гапа- 
cruiser, Wagoneer. 


24 HR. ORDER LINE 
free 1-800-533-5436 


FREE 
MADE IN USA. 
MANUFACTURED BY LIDO, INC. 


SEASONS? 
‘SOLAR GREENHOUSE 
CATALOG AND VIDEO 


Four Seasons offers do-it-yourself kits 
in nine exciting modular greenhouses. 
Our solar greenhouses add space, warmth 
& free solar heat at affordable prices. 

To order call toll-free 

1-800- FOUR SEASONS 

Or write: 

FOUR SEASONS SOLAR 

PRODUCTS CORP. 

5005 Veterans Memorial Hwy. 

Holbrook, NY 11741 

Visa or Mastercard accepted. 

Or call for nearest location. 
Over 240 franchised 
locations nationwide. 


| 3 FOUR SEASONS 
GREENHOUSES 


Design & Remodeling Centers 


80 page catalog $5.00 
VHS video $15.00 
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Outdoor Living For A Lifetime " 
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leading manufacturer of quality, pre- 
cut cedar homes since 1966, is look- 
ing for career-oriented professionals. 
We'll give you training and support 
to start selling the nation's finest 
cedar homes. Make an investment in 
your future. Call for your free dealer 
information kit today. 


John Hurlock 
(206) 668-8511 


ШУ HOMES or CEDAR, INC. 


P.O. Box 8860, Dept. P8 
Woodinville, WA 98072 


Tank armor 


[Continued from page 62] 


formidable tank forces, weapon design- 
ers are scrambling to keep up with the 
Joneses, as it were. А product of this 
effort is the tandem-warhead TOW 2A 
anti-tank missile, which is now being 
produced. "It defeats reactive armor 
and kills the enemy tank," Maj. Gen. 
Wilson A. Shoffner of the U.S. Army 
told a Congressional Military Reform 
Caucus forum last summer. The Army 
is also equipping its Bradley fighting 
vehicles and older M-60 series tanks 
with reactive armor. 

But Pentagon consultant Phillip А. 
Karber, vice president for national se- 
curity programs at BDM Corp., а 
Washington, D.C., think tank, isn't 
sure the tandem warhead will be a 
sure-fire solution. The Soviets, he says, 
are already known to be mounting 
multiple layers of reactive armor on 
their T-64B tanks to counter the new 
missiles double whammy. 


The armor race 


NATO's 60-ton main battle tanks 
—the American M-1, the British Chal- 
lenger, and the West German Leopard 
II—are felt to be tough enough to 
withstand shaped-charge warheads 
without any reactive armor. 

The latest-generation Soviet T-64B, 
Т-Т2М, and T-80 tanks weigh a svelte 
(as tanks go) 45 tons. They use multi- 
layered composite armor that's about 
75 to 80 percent as effective as NATO 
armors; it is capable of stopping 
smaller shaped-charge warheads. But 
there isnt room on a Soviet tank to 
add enough composite armor to coun- 
ter NATO's heaviest HEAT weapons. 

Faced with this situation, Soviet de- 
signers must have seen reactive armor 
as a bargain, Karber observes. It can 
help protect their current tanks 
against an array of anti-tank weap- 
ons and avoid the expense of designing 
and building completely new tanks. 

Needless to say, reactive armor's 


| demonstrated ability to steal the thun- 
| der from shaped-charge warheads has 


quickened the pace of research into 
new ways to knock out tanks. Karber 
says one idea being explored is "active" 
armor that senses an incoming war- 
head and spits out pellets that dam- 
age the warhead before it strikes. 
Another possibility is an electromag- 
netic rail gun [Aug. '87] that would 
overcome armor with ultra-high-ve- 
locity penetrators. 

The arrival of reactive armor doesn't 
mean there's currently no way to stop 
an oncoming tank, however. Large- 
caliber guns firing finned tungsten 
"darts" are still able to penetrate ro- 
bust combinations of armor. These 
dense, super-hard projectiles travel at 
terrific speeds and rely on kinetic en- 
ergy for their punch. 


Stowable 
drafting board 


É TOWER 
= 2 
Ше 


Complete First Year Set ОҒ... 
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The Susan B. Anthony Dollar was issued only 3 years! The only other U.S. 
Dollar with a shorter life was the 1794-95 Flowing Hair Dollar — America's 
151 Dollar! 

This is your opportunity to get the complete First Year All-Mint Set of the 
historic 1979 Susan B. Anthony Dollar. One Brilliant Uncirculated coin from 
each U.S. Mint — Philadelphia, San Francisco, Denver. Purchased individually, 
these 3 coins would cost $8.65, but this offer saves you money. YOURS FOR 
ONLY $5 per set! 

' Ridiculed by the public as the "Carter Quarter" the mini-dollar is fast 
Folding parts swing up from the base; becoming a prized collectible. Hard to put together now, a First Year Set will 
drawing board rests firmly on top. get even harder. Clip the coupon below and send today! In addition you will 

| get great price lists of U.S. coins, along with other offers on approval. Satisfac- 
tion guaranteed. DON'T DELAY! (Limit 4 sets). 
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йыш аллы ТЕА. | Serving collectors nationwide since 1945 
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8 BRASS BUTT HINGES ш 45-Day Money-Back Guarantee City/State/Zip 


Hinges can also be made from heavy 
cloth tape bonded with white glue. 


surface for anyone who has graphic 


The virtues of a stable drafting board, | ST 0 P G T IT Е n 
tilted at a comfortable working angle, : | | TE s CE 
tasks to do. But not every house or | | | | | i] | | - 
apartment has space that can be per- 


are self-evident: It's the ideal work 
manently dedicated to a full-size draft- Replace your gutters with | can be installed in yours in about 3 


i | | | hours with a screwdriver WEATHER-ALL 
ing ble. ы ۴ не Ше WEATHER-ALL system. | is virtually invisible, rustproof, and 

1s folding rack for a portable | Жез | comes іп white, brown ог aluminum 
drafting board makes an excellent | | STOP CLOGGING. | finishes. For more information, send the 


workbench for student draftsmen, art- 
ists, or designers. It can be placed on 
a desk top, card table, or even the 
kitchen table. And when the job is fin- 
ished, the legs lie flat for compact 


1 couponto WEATHER-ALL, 76 Westbrook 
Wo cleaning bends. | Industrial Park, Westbrook, CT 

| it can't clog. Its pat- | 06498. Or call 1-800-942-3004 | 
ented louvers break in Connecticut call 
up roof water into а | : 399-6245). 


disperses them away ' 
storage. from your house. | 
Although the folding legs pictured | 
above were designed to support a 12- CLEANING. 
by-18-inch drafting board, the dimen- A You'll never climb a 
: - lor | A ` | shaky ladder into ` 
sions can easily be scaled up to ac ет ioc a culier WEATHE МА, 
commodate a much larger working ER-ALL comes clean ЕЕ Е 
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The few wooden parts required are ا‎ ee | | һы | 
2 simple to make. Just be sure you | eat Cr. | 
| check each опе for fit before fasten- || STOP WATER DAMAGE. | | ы 
ing it іп place. Several sizes of draw- | In winter WEATHER- | 76 Westbrook Industrial Park, | 
ing boards made from smooth-faced | ALL protects your in- | Westbrook, CT 06498. | 
^" particleboard are available at art- кезешне anda | Please send me your ree information kit. | 
supply stores. Or you can make your dams on the roof that 
L. . vin d Name 
own from tempered hardboard lami- — | lead to water rot апа | - | 
nated to Уг-іпсҺ plywood. In use, the leaks. | Address | 
кз lip at the bottom of the work surface НЕТЕТ Сйу State Zp 
UP 9 | WEATHER-ALL has been installed in | | 
| provides a resting place for pencils and over 12000 homes nationwide. And | Phone(_) | 


drafting tools.—Charles M. Rice 
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\WNharts New at 
AMERICAN DESIGN COMPONENTS? 


3%", 20 Mb, HALF HT. | 5%” FULL HEIGHT |5%”, 
DISK DRIVES — 1/2 HT. 


| DISK 
48 TPI (IBM* Compatible) 
| DS/DD, 80 Track Ре DRIVES 
| Tandon #TM100-2 or equiv. 
Item #7928 979.00 New 
2 for $150.00 New 
48 TPI (TRS80/Zenith/Xerox | 
| 800 Compat.) DS/DD, 40 Track 
Shugart #450. нет #1892. 
$79.00; 2 for $150.00 
| 48 TPI. 55/00, 40 Track 
Shugart #5А400. Item #1895. 
$39.50: 2 tor $75.00 


c end 
кет #1893 $89.00 


27 CFM 
MINI 
FANS 


50/60Hz.; 12W. | 
Low noise-level 
fans. Can be Wes 
mounted for blowing or exhaust. 
1" Thin — 
Contains 9 plastic blades. 
Dimensions: 37” sq. x 1" deep 
Mfr — Tobishi #U9201B 

кет 410960 $7.95 nrc 
1%” Standard — 
Contains 7 metal blades. 
Mfr — Rotron #SU2A1 Item #16440 


Item #5970 $7.95 New 3 switches/ $9.95 
STEPPING MOTORS Shaft 1j" L x %" dia. 


EXTERNAL 
DISK DRIVE 
CHASSIS / 


Ге warehouse 60,000 items at 
| American Design Components - 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their 
original cost! | 
You'll find every part you need — 
either brand new or removed from 
equipment (RFE) in excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
ithe thousands of items on display. 
OPEN MON. - SAT., 9-5 


THERE'S NO RISK! ру 


With our full 90-дау warranty, Mfr — Lapine #LT200/2000 


апу ригсһаве сап һе геїигпеа Фог кет #15853 $199.00 New 
any reason for full credit or refund. 11 CFM : = 


ADAM COMPUTER MUFFIN® , 
DIUINO FANS 


IBM® АТ 
Compatible 
48/96 ТРІ, 1.2 Mb 


Double side, high density; 160 
tracks. Mfr — Panasonic #JU-475 


Item #10005 $109.95 New 

96 TPI, DOS 3.2 Compat. 

Double side, quad density. 

Mfr — Tandon TM55- 4 

Item 21904 $79.00 
2 for $1 50.00 


VOICE-ACTIVATED | 


auppiy i 
(fan cooled). = 
Can accommodate: | 

2 full ht. drives our item #7928 
2 floppy drives #1904 
1 hard drive & 1 floppy #13250 
Input: 115/230У, 50/60 Hz. 
Originally for Burroughs computer. 
Dim.: 11"W x 8"H x 12" deep 
кет #14541 $59.50 


LIGHT PEN 
ІВМ? PC Compatible... 


Fits standard 5%” spacing. High 
speed, low power. Comes with 
both full-height and half-height 


the sound of 
your voice, a 


115VAC, 
60Hz, 21W, 
28A., 3100 RPM, 5-blade model, 
aluminum housing. Can be 
mounted for blowing or exhaust. 
Dimensions: 4''4," sq. x 1%” deep 
NEW — Mir: IMC 


кет #1864 $9.95 


USED — Mfr: Centaur/Howard 


кет #5345 $5.95 
55 RPM SATELLITE 
POSITIONING MOTOR 


Ideal for robotics, lights, © 
etc. Turns on with the first sound & 
off with the second. Solid-state 
units w/adjust. sensitivity control 
& pick-up microphone attached to 
PC board. Dim.: 234" x 34s" x %". 
VOX input: 6- 9VDC; can be used 
with any standard battery. 


or CGA card. 
Has DB 9 - pin 
connector. Driver 

software not included. 
Originally used w/AT&T computers. 


item #16454 $39.95 мем 
VARIABLE SPEED 

‘DC MOTOR 
80-200 RPM 


-up 
diagram included. Includes: Keyboard, 1 cas- 
sette digital data drive, 2 game controllers, 
power supply, & one cassette. Capable of 
running CP/M, has built-in word processor. 


Item 47410 Complete ie $99. 00 


Gives your Adarn fast, 
reliable data storage “27 
& retrieval. Can hold up | 

to 160K bytes of information, Uses industry- 


Operates оп 12-24 VDC. Per- 
manent magnet, reversible motor. 
250 ma. Torque: 30 oz./in. max. 
(Includes radio noise filter.) 
Shaft: 4 "dia., Spline x 571 
Dim.: 19 "dia. x TA Hx 5%"L 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./Ib. 
torque. 14W, Front flange mount 
OA Dimensions: 3'4"D x 5"L 
Shaft: "DO x 1"L 


Item Step Volts Stall Torque 
_ No. Angle DC Ін Type Mfr. & Part No. Fig Price 


5431 1 65 17 РМ NAA. Phillips 1 $9.95 ea. 


A82310-M2 2/$14.95 


Si Aa x: L3 [5275 1.8 1.8 72 PM Superior Electric 2 $19.95 ea. | | 
owner's manual. Mfr — Coleco, model 7817.| Mfr — Matsushita or equiv. Mfr — Elect. 44 PA 
| чы 20 М061-ЕЕ-62018 — 2/$37.50 | М!" - Pioneer Несі. 448۴20 


Нет #12830 — LikeNew - $199.00 Item 45149 $9.95 RFE] 565, 37 12 а ا‎ 2 8995 ea. L Нет #1043 $14.95 RFE 


[ADAM Accessories. . . Сай or Write with 42SH-32KOA ЖАРАСА MODULES — OPTICS 


Serer Your Requirements ДА errr ety — ACCESSORIES — 
COLECOVISION. . 


PRINTER POWER SUPPLY — MAGNIFYING | MECHANICAL 
Accessories... 


item 26642 $14.95 | 
ASCII KEYBOARD — KEYBOARDS... 


drive power supply, Disk Manager disk and 


1/4 HP, 14,000 RPM 
| MOTOR - 


Item #6643 $19.95 | ColecoVision to Adam 
NTR Expansion Kit 
[us ignei пиш MT $9.95 RFE dont POCO yai Coleco Vision. | 


(both incl.) you will have a working 
Adam computer. Adam keyboard, 
1 Smart Basic cassette & hook-up 
diagram also included. 

Мет #9918 $59.50 
Expansion Module #2 
Incl. Tu cartridge 
item #13146 New $39.95 
nci. Siither cartridge 
Item #13147 Mew- $39.95 
дири Action Controller Set 
nc 


tom #13148 New $39.95 
VACUUM PUMP & 


(Consisting of Smart Basic, Buck Rogers & 
blank cassette.) Item 47786 
BAKER'S DOZEN — $19.95 


| ADAM LINK Жы” өй 
(Software included.) 


Item 412358 $29.95 
AUTO-DIALER ADDRESS BOOK — 

item #12365 $19.95 
ADAM DAISY PRINT WHEEL — 

Item #13305 $3.95 

DISK DRIVE POWER SUPPLY — 

кет #14603 $14.95 
| MINI MICRO-COMPUTER 
REGULATOR 4 


! 48-KEY — Timex Z81/1000 
Р Item #6712 $5.95 New 
75-KEY — Timex or Adam 
For computer upgrade. . | 
item #7429 $5.95 New 
66-KEY — Commodore C-16 
Item #9394 $5.95 New 
MINI 
WATER/CHEMICAL 


Multi-position, 30”, 
completely adjustable 
swing arm with 3-way ; 
metal C-clamp. Has 4" diopter 
magnifying lens, w/ruler. Porce- 
lain lamp socket, & on/off 
switch; uses up to a 60W bulb. 
Color: Beige. UL listed. 


Item 413136. $24.95 мем 
WATER/ 
CHEMICAL PUMP 


115VAC/60 Hz. CW rotation, tool 
& appliance duty. Ideal for use in 
high-speed drills. Can be used for 
mixing paints, etc. 

Shaft: Me” dia. x 1'A"L 
Dimensions:2'4" dia. х 3% ^1. 
Mfr — Northland #72110 


item #66 $12.95 RFE 
| MINI 
VACUUM PUMP 


140 VA 


Provides voltage 
regulation & ultra- 
isolation for microprocessor-based equip- 
| ment. Contains less than 3% harmonic dis- 
tortion, better than 60 dB traverse noise 
rejection. Contains dual outlet for CPU & 
monitor, & 6 ft. line cord. 

Input: 95- 130V, 60Hz. 

Output: 120V (9 1.17A 
Dimensions: 1154"L x 4*4"H x 554" W 
Mounted on metal base with rubber feet. 
Mfr — Sola #63-13-114 
нет 49999 $89.00 мем 


Usable for 
vacuum or pressure 
application. 4 CFM/15 PSI max. 
15" cont., 28" intermittent. 

| Pump is directly coupled to a GE 
4 HP, 1625 RPM, 115 VAC, 
50/60 Hz., single phase 3.8A 
motor. Thermally protected. 
Mounted on metal base. 
Dimensions: 5% "W x 14*,"L 
Mfr-Gast OO40-V 119 loess) & GE 


| Plastic diaphragm 
pump, for use in all types of fluid 
systems: soda fountains, etc. 24 
VDC, or w/built-in power supply. 
Plugs into any 115 VAC outlet. 
Inlet dim.: 3/8". Has lighted on/off 
switch & 6 ft. line cord. Mounted 
on sturdy plastic base. 

ОА Dim.: 17"Lx 6$5"H x 64" D 
Mfr — Shurflo #1058-818-56 
Item #12283 $24.95 New 


For use in pumping water/chemi- 
Ойна; hot/cold. Range: 30 GPM @ 

ЗОН. head; max. head 50 ft. Pump is 
supplied w/ ¥4 HP motor, 115/230V 
50/80Hz. Thermally protected. 
Inlet: 1a" L x 6" dia. x 5%"H 
Mfr — SEI #12895-002 


Item #9983 $59.50 New 
or 2 for $100.00 


Motor-driven pump. 

115V, 60 cycle, 2.2 amps. 
Strictly vacuum: .5 CFM, 22 to 
| 23 lbs. mercury. 

Dimensions: 7"L x 344 "dia. 
Mfr — Gast ZMOA-V110-AE 


нет #15919 $29.95 New 
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"The First Source’’— for electromechanical & electronic 


equipment and components — AMERICAN DESIGN COMPONENTS! 


ж ЖА * Жж *X|ELECTRONIC 


| ж 
TIMEX-SINCLAIR . eu 


2040 PRINTER 


32 column — compatible with any of the 
Timex-Sinclair computers, as well as our 
PC 8300 Computer. Uses standard 4%” 


thermal paper. $39.95 new 


Item #15851 


PC8300 HOME COMPUTER | 


(Advanced version of the — 1000) 


== — E jÊ ——— ame 


42-key mech. keybd. 2K НАМ. 
Rev. video, 280А, 6. 5MHz processor, ROM 


BK BASIC. Graphics cap./sound- music, TV | 


or monitor. Joystick input. 115 VAC. AC 
| adapt, TV cable & cass. cables. Runs tapes 
ا‎ nig SP im Mfr — Power 
| . (In orig. boxes.) 1 
нет #10336 $29.95 New 
+ 16K НАМРАСК upgrade 


Мет #10337 $9.95 New] — 


TTL MONITORS. 


12VDC, green phosphor. Subassemblies, 
CRT, board & transformer incl. Comes with 


hook-up diagram. 
Item #6811 $19.95 New 


15" Data Display/Monitor Kit 
Alphanumeric & graphics display. Green 


blies (monitor & board). Hook-up diagram 
incl. Mfr — Wells Gardner #15V7025. 


Item 416171 $24.95 New 


12V BATTERY PACK 
& MATING CHARGER 
12V 


Consists of: 2 solid gell cell batteries, БУ @ 
9.5Ah ea. Connected in series by a fusable 
harness. Mating battery charger: 12VDC @ 
800Ma. Perfect for battery-operated toys, 
robotics, solar storage, burglar & fire alarms, 
etc. OA Dim.: 4'4"W x 5717H x 55"D 


пет #14619 $29.95 мем 


Durable, smooth 
rolling, w/sturdy 
metal mounts. Can 
be used for shop 
equipment, engine 
stands, etc. Plate dimensions: 2%" х3" 
Dim.: 23,” dia. x om #78 Tw OA Height 
Mfr — Bassick. Нет #797 
Set of 4 $9.95 RFE 


2%" 
Dual Wheel 

Heavy capac., easy 
swivel, low ht., espec. 
suitable for business 
machines & pianos. cd 
14016. load capac. е 


full bearing swivel. Plate dim.: 2%" x 3%", 
OA Ht.: 3X". Mfr — Bassick. 


Item #10540 Set of 4 $19.95 New 


| Computer 


CASH REGISTER 
DRAWER 


Fits right under your PC. Comes w/ 
removable cash drawer; & security 


| switch w/keys, which allows you to 


open or lock the drawer manually. 
Brown cabinet; mtd. on rubber feet. 
OA dim.: 184"W x 4"H x 15” деер 
Item #12265 
COMMODORE 
VIC 20 

CPU 

BOARD 


$59.50 New E 


COMPUTER GRADE 
POWER SUPPLY 


Other uses-runs CB & car radios. 
Comes ready to plug in! 
DC Output: -5V @ .5 amp. 
+5V @ 3 amp. 
+12V @ 6 amp. 
Input: 115V/60Hz. Dimensions: 
9'4"W x 3X"H. (Rubber ft. incl.) 


Item #9501 


А | Variable output from 20-25VDC. 


| insides of the Commodore VIC 20. 


For parts only — guaranteed not 
to work 


| 
` Item #12144 514.95 
Plug-In Power Supplies 
[Game Adaptor — 
+5 VDC, .9A 

—5 VDC, .1A 
4 12 VDC, .3A 
Input: 120 VAC/60 Hz., .25A 
Mfr: Coleco #55416 
Нет #1882 Mew- 94.95 


9 VDC A 

Input: 115 VAC, 50/60 Hz. 
Output: 9.5V (9 1A. 

Dim.: 234" W x 3'5"H x 2" deep 
Mfr: Commodore #251539-01/02 
кет #9393 Mew- $5.95 
12 VDC or — 

DC Output: 14V (9 200ma. 
Input: 110VAC/60Hz., 2.8W. 
Mfr: Spirit Ind. #CS-451 

Мет 412872 New— 92.95 


Qutput: 


Input: 105-125; VAC @ 60Hz. 
Maintains constant voltage output 
between 5 & 6 amps at rated input. 
AC fuse protection. 

Size: 4A" x8%" x 7X". 

Mfr — Acme PS598134 


Item #62 $19.95 nrc 


SWITCHING 
POWER SUPPLY 


– БМ @ .БА 
+241 @ 1.0A 

+5V (9 B.6A 
Input: 115/230 VAC, 50/60 Hz. 
Dim.: TW x 1%"H x 64"D 
Mfr — Xerox #105580441 


DC Output: 


кет #15756 $19.95 New | 
PUMPS — COMPRESSORS —BLOWERS —MOTORS —POTENTIOMETERS — 


$24.95 New 


MINDSET® COLOR GRAPHICS 
Personal Computer System. . 


| (Does not include monitor.) 


Fast graphics capabilities allow you to 
draw, animate & color objects instantly. 
265K w/360K floppy disk drive. Con- 
tains built-in RGB/Monochrome card & 
TV adapter. Incl. reyes joystick, GW 


| BASIC & MS DOS 2 


Item #16077 Ns $299.00 


ACCESSORIES... 


ж NV RAM 8K CARTRIDGE — 


Provides 8K non-volatile RAM. 
Кет #16078 
ж RS-232 MODULE 
w/POWER OPTION — 
Provides EIA standard RS-232-C 


нет 416080: New- $39.95 
| GYROS. 


= "29.99 3 X 


x MODEM MODULE — 
Item416081 New- $39.95 


. Military aircraft gyros; provided positional information 


to auto pilots and navigation systems. Can be used for school research 
projects, art deco items, paper weights, etc. Original cost in the 
$1,000s — get them while they last! (Case not shown, but included.) 


VERTICAL — 
Summers 
330C 


Designed 

for use on 

115V/26V, \ 

400Hz. W/roll 

& pitch synchro Yea 
pick-offs. Con- 7 

tains caging sole- 

noids, precious metal, etc. 


кет #6942 $19.95 nrc 


PRESSURE/VACUUM 
TRANSDUCER 


Measures 0-1 atmosphere 


(14.7 PSIA). Pot. type output. 
7.5K Ohm. Dim.: 2"L x 1% dia. 
Mfr — Giannini #45154 


Item 45947 $99-00 


$14.95 New 


Range may be 
anywhere 
from 10 to 
ҚА Арі We haven't checked 


uy #6924 $19.95 
240 CFM | 
MAJOR? 4 

FAN E 


м”, 


115VAC; 

| 6OHz.; 

-3 amps. Low 
noise, high айкайы fan for | 
cooling in tight places. Five plastic 
blades with feathered edges, alu- 
minum housing. Ball bearing, ther- 
mally protected. Permanent split 

| capacitor motor (cap. built in). 
Dim: 6%"H x 5.892"W x 2" deep 
Mfr — Rotron #4MR2B3 


_ Item #6301 $19.95 nrc 
COUNTERS 


TIMERS —RELAYS —VOLTAGE REGULATORS —POWER SUPPLIES 


Rechargeable Lead Acid/Gell Cell Batteries. . . 
Sealed, compact power sources designed for long life & durability. 
For solar energy storage, alarm systems, robotics, model cars, trains, etc. 


COPPER-CLAD 
PRINTED 
CIRCUIT BOARD 


Glass coated, epoxy laminated, 
1 oz. Double sided, .022" thick. 
Dimensions: 24"L x 18.5"H 
Item #13606 


3 sheets/ $9.95 


x 2. 99°H x x Aimee 

6. 57H. Bolt terminals. Mfr — 
uasa #NP15-12 

Item #12277 (New) 624,95 


12/24V @ 15Ah 
Uh terminals. Mfr: Eagle-Picher, 
F24V. Item #12281 
„p SALE — (New) $24.95 
to weight tteries, please 
add $5 (U.S.) or 810 (Canada) to 
regular shipping charges. 


YES! Please send me the following items: 


Shipping 


& handling 


, we ship UPS unless 


otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 


Sales Tax (М..). residents only, 


please add 696 of total) 


ORDER TOTAL | | 


e 

9.5Ah 

Dim.: BY "Hx 4'4"W x 25,"D 

Mfr — Elpower 
Item #7039 

6V @ 4.0Ah 

Dim.: Iu x 2*5"W x 1%"D 

Major M 


O Visa 
Card No. 
Exp. Date 
Signature — — 
Telephone: Area Code 
Нн 
Address 
City 
State 


$14.95 


енд | duni #15757 $7.95| 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 


O My check or money order is enclosed. 
[] Charge my credit card. 
O Master Card 


160 CFM 
CENTRIFUGAL 
BLOWER | 


115VAC; TE Ші. 

60Hz.; 2.2 amps. Ex: 

3000 RPM. Flange mount. 
Outlet: 3" x 3%: Inlet: 4% " dia. 
Dim.: 8% “Н X654; "М x B'a” D 
Mfr — Fasco 50755 or equiv. 


нет 45152 $10.95 RFE 


MINIMUM | 
ORDER | 
$15. 


[ 1 Amex Р5-488 


Number 


Zip 


All inquiries and free catalog requests call 201-939-2710. 


For all shone nia call TOLL-FREE 800- 524- 0809. Іп New Jersey, 201-939-2710. 


The Number One Do-It-Yourself Book Club 


А 178. $29.95 


FIN ISH 
| CARPENTRY 


ROUGH 
| CARPENTRY 


5673. $19.95 5753. $11.95 * 89. $19.95 


Ж, 


КІМС 
BIRDHOUSES 
& FEEDERS 


6085. $24.95 6056. $17.50 5831. $19.95 6041. $16.95 


«Бұлан ағын 


784A a ШЕ it ү PI 0 duci tion ( к mtr 


+ 


тең в 


* 109. $15.00 ж 4536. 532.95, 
(counts as 2) 
4 
| 
ad 
| 
A Service of Grolier Book Clubs, Inc. 

P.O. Box 2006, Latham, N.Y. 12111 | 


The #1 DO- IT-YOURSELF BOOK CLUB | 


Ihe Best How-To Authority... Popular Sci. [ 
ence Book Club. is the largest and oldest special- 
interest book club serving successful do-it- 
rai for more ra 25 years! 

Best Do-it-Yourself Books...PSBC edi- 
tors comb the country searching for the | 
newest, finest and often hard-to-find books 
on today's important homeowner subjects: * 
HOME REPAIR & IMPROVEMENT е HOME 
REMODELING, RENOVATION © RESIDENTIAL - 
CARPENTRY е BASIC & ADVANCED WOOD- | 


ы -— WORKING • HOME WORKSHOPS e HOUSE 7 


BUILDING е HOUSE WIRING, PLUMBING, | 
HEATING, MASONRY & CONCRETE e APPLI- 
ANCE REPAIR and much mere: 

Exclusive ‘Popular Scien M 
PSBC serves its оен ресі [fs din 
ing the top how-to writers-photographers to 
produce definitive books on important Club . 
subjects. See titles with ж. These are cream- 
of-the-crop, do-it-yourself books available | 


Uu. /) nowhere € e se at Club pda 


s Bai 0i ins— UP ` 750% 1 SC COUNT ^" 
PSBC us prices on isset of special book 
bargains offered throughout the year to the 


^^ 


. PSBC selections 
are me Абе with ШШ. atisrition to detail on 


for years! 
NO-RISK GUARANTEE...PSBC guarantees 
your complete satisfaction — ог you may re- 


turn the books at our expense. 


С ) paper, printing, binding. You'll use these books 
* 


with No-Risk Free Trial Membership — 


in Popular Science Book Club gg 


— 


67 Prizewinning 
Plywood Projects 
[aci] " | W^ ТЕ 


| ж, E 
PEE. ыз М э 


ж 4501. $27.95 
(counts as 2) 


TX —_— д 


S 
Y 
k 
Y 
hs 


= 


| 116. $19.95 


Се BOOK CLUB WORKS 


ENJOY SAVINGS UP TO $94.90 NOW ... When you 
take any 3 selections here for just $4.95 plus delivery 
and handling. Simply indicate your choices on the 
attached postage-free card and mail. 
CLUB MEMBERS’ BULLETINS... Fifteen times a 
year, you'll receive a Club Member's Bulletin package 
describing the coming Main Selection and nearly 1 
additional books you may choose from. If you want 
the Main Selection only, do nothing; it will be sent to 
w automatically. If you want another book — ог no 
ook — indicate your wishes on the form provided and 
return by date shown. You will always have at least 10 
days to do this. Should the bulletin arrive late and you 
receive an unwanted selection, you may return it at 
ош expense. 
UP ТО 75% DISCOUNTS... Club prices range from 
$5.99 for special book bargains offered at super sav- 
ings up to 75% and even more. . . all the way to richly- 
produced, very special books that list as high as $50 
cdi Se ie offered to members at exclusive Club 
discounts. 


FREE GIFT with cancellation privilege... You may 
cancel your membership at any time after buying just 
two more selections of your choice within a year. To 
try us with no obligation, simply mail the attached 
card — a valuable FREE GIFT is yours to keep just for 
looking. Mail the card now! 


TT ТТ 1‏ س 
MEM КЕ. 2!‏ ;4 


O 


6027. $16.95 


HOW TO MAKE | 


ANIMATED 


IFS. 


Wooden Toys that 
“Мыш е» Wobbl. 


ж 4538. $29.95 (counts as 2) 


offers you super savings up to $94.90! 


Ey Values up to $99.85! 


- Я EE —— 


PROJECTS FROM 
ATTIC TO BASEMENT 


| Фо-4%-Чонеггіі 
| 


4 Popular Suenos Euh 


* 4508. $29.95 


= 


dE" 190. $29.95 
(counts as 2) 


ie hy Dovid Wakefield 


The BENCHTOP REFERENCE 
gives you instant answers to hun- 
dreds of do-it-yourself questions 

on Woodworking, Joinery, Dowels, 
Veneers, Laminates, Fasteners, 
Sharpening, Grinding, Concrete, 
Electrical work, more! 48 big 

8 x 103/4 pages. All illustrated! 
Super handy and indispensable. 


Making х dk Lon 


& Weather Vanes 


» 


Tie -. ч i Б. | 
* З Books-count as 1 Ж” 


a INA 91% 
арен нік 
ш. — 


6027. $16.95 


5985. $17.95 


6176.$19.95 5973. $27.95 


(counts as 2) 


6033. $27.95 


(counts as 2) 


* 166.$26.50 * 84. $31.95 
(counts as 2) 


PROTECT AND SAVE 


Automatic Motion-Sensitive | 
SECURITY LIGHTS 


Outdoor Covenience! Now when you 


| enter your driveway, or walk the yard at 


night...an adjustable sensor detects move- 


| mentof people or objects and turns flood- 


| 2 


lights on automatically! Take advantage 
of the LOW liquidation price. Order today! 


e Passive Controlled Sensor Detects 
Movement of Persons or Objects Near 
Home or Business. Helps Ward Off 
Intruders. 

e Solid State Circuit Activates Outdoor 
Floodlights to Turn on Automatically. 

e Lights Can be Adjusted to Stay on from 
10 Sec. to 15 Min. with Auto Shutoff. 

* Adjustable Aiming Capability. Day/Night 
Sensor Assures Only Night Operation. 

e Minimum Range: 40'L x 60'W. Handles 
Two, 150W Floodlights (not included). 

е Uses Existing Wiring. U.L. Listed. Size: 
B'2"H x 11"W x 10"D. 


One-Year Ltd. Vendor Warranty. 


t ...*99.00 
Liquidation 
Priced At 

Item H-3458-7127-897 S/H: $5.00 ea. 
Set of 2 Flood Lights: 


st. ,5198.00 


Liquidation 
Priced At 
Item H-3458-7286-586 S/H: $6.5 50/set 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


Authorized Liquidator - 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 | 


s) shown below. (Minnesota residents 

add Friend sales em reds no C.O.D. orders.) | 
— Security Light(s) Item H-3458-7127-897 at $49 

each, plus $5 each for insured shipping and handling. 

Send бей of 2 Security Light(s) Item H- -29458- 7286-586 

at $89 per set, plus $6.50 рег set for insured shipping 


J and handling. 
Ш OMy check or money order is enclosed. (No delays in | 


processing orders paid by check.) 
PLEASE [FU 
Hee ORO C0 Om 


7: 


i Name 


Address —_.__ eee Apt H 


| 
| 
PLEASE PRINT CLEARLY i 
| 
| 
| 


Sign Hars mm | 
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Underwater robot 


Four revolving thrusters give the mini-sub multidirectional propulsion. 


The ocean is often a sea of darkness 
near underwater work sites such as 
oil platforms under construction. Vis- 
ibility is minimal because of stirred-up 
sediments; even remote-controlled ro- 
bots with lights and video cameras can 
be useless. 

To avoid relying on vision, some ma- 
rine engineers are designing robot 
submarines with mechanical arms 
that operate through sound and touch. 

One robot arm, developed by Deep 
Ocean Engineering of San Leandro, 
Calif., detects the composition of un- 
derwater objects by using sensors that 
pick up sound waves and a synthesizer 
that converts them into tones. Opera- 
tors hear metal objects as thuds; pieces 
of glass are pings. Other sensors on 
the robot arm weigh the object; the 
heavier it is, the louder the tone. If 
it's too heavy to lift, the robot war- 
bles a warning. 

Ап automated submersible built at 
the Massachusetts Institute of Tech- 
nology will serve as the test vehicle 
for these new sensing techniques. 
Called Seagrant 1 (photo), the mini-sub 
is tethered to a computer that sends 
it commands. 

The Seagrant 1 study is supported 
by oil companies and NASA. Both 
would like to use robot subs—able to 


withstand a great range in tempera- 
ture and exposure to toxic wastes—for 
underwater maintenance, inspection, 
exploration, and construction. “I think 
the future for man beneath the sea is 
similar to that of man in space," says 
Thomas B. Sheridan, an MIT profes- 
sor of engineering and applied psychol- 
ogy who heads the study. "NASA would 
prefer to send robots into space rather 
than risk human life, but the fact re- 
mains that robotics—at least at this 
level of technology—requires some 
proximity of human intelligence." 

In a deep-sea mining operation, for 
example, a capsule similar to a space 
lab would serve as a way station two- 
thirds of the distance to a mining site, 
sending data and power to the sub 
through a cable. To increase the data 
flow, engineers may also use fiber op- 
tics to conduct information along the 
umbilical cord. 

Engineers dream of eventually cut- 
ting that cord, and military interest 
in free-swimming robots is mounting. 
During the Falklands War, the Brit- 
ish used robot subs to hunt down and 
detonate mines. Some experts believe 
the United States Navy may one day 
use robot subs, rather than frogmen, 
to penetrate unfriendly harbors on spy 
missions.— Ted Francis 


^ 


Кыл 


| O Cash, check or money order 


Advertisement 


Small Company's New Golf Ball Flies Too 


Pro Hits 400-Yard Tee Shots During Test Round 
Want To Shoot An Eagle or Two? 


By Mike Henson 


MERIDEN, CT A small golf company in 
Connecticut has created a new, super ball that flies like 
a U-2, putts with the steady roll of a cue ball and bites 
the green on approach shots like a dropped cat. But 
don't look for it on weekend TV. Long-hitting pros 
could make a joke out of some of golf's finest courses 
with it. One pro who tested the ball drove it 400 yards, 
reaching the green on all but the longest par-fours. 
Scientific tests by an independent lab using a hitting 
machine prove the ball out-distances all major brands 
dramatically. 

The ball's extraordinary distance comes partly from 
a revolutionary new dimple design that keeps the ball 
aloft longer. But there's also a secret change in the core 
that makes it rise faster off the clubhead. Another 
change reduces air drag. The result is a ball that gains 
altitude quickly, then sails like a glider. None of the 
changes is noticeable in the ball itself. 

Despite this extraordinary performance the com- 
pany has a problem. A spokesman put it this way: “Іп 
golf you need endorsements and TV publicity. This is 
what gets you in the pro shops and stores where 9596 
of all golf products are sold. Unless the pros use your 


ball on TV, you're virtually locked out of these outlets. | 


EASY qp 


Lose Weight and Firm your Entire Body 
' Simulating Cross Country Skiing 


everyone. 


mes Шәм К a Lose weight aerobically 


| You don't hav? to be a skier to quickly enjoy all 
the benefits of Easy Glider. And you use it in the 


workout 
| comfort of your own home 


The #1 Fitness Exercise in the World 


Yes, пом you can simulate the #1 fitness exercise in the world 
without ever leaving your home, And Easy Glider is the first 
cross country ski simulator that doesn't cost a small fortune. 
Engineering ingenuity has put total fitness in easy reach of 


Imagine burning calories faster than jogging. You can on Easy 
Glider. In fact, you can burn up to 400 calories per workout. Just 20 
minutes every other day is all it takes to: 


* Strengthen and firm all major muscle groups 

ә Improve heart, lungs and circulatory system 
Easy Glider is as fun as a romp on roller skates. Yet, it's smooth as 
silk. This means there's none of jogging 5 shocks or injuries. And un- 
like exercise bikes or jogging. all of your muscles get an efficient 


— = = — س‎ — — — MAIL NO RISK COUPON TODAY = — — — — = — = 


Yes, | wantto lose weight, firm my upper and lower body, and achieve ultimate fitness. Please send 


me. . Easy Glider{s) | have ordered below. | understand that | must be delighted or return it { 


within 30 days for a full refund (less shipping and handling). О EXTRA RUSH SERVICE: I'm in а 
hurry. I'm enclosing an extra $2 for special handling and printing the word “RUSH” on the front of 
my envelope. 
CREDIT CARD CUSTOMERS: CALL TOLL FREE - ANYTIME 
1-800-342-4242 Ask for operator H-1910 
CHECK OFFER DESIRED: 


О 1 Easy Glider ..................... only $ 5995 plus $ 9.00 shipping and handling 
YOU SAVE $10.00 WHEN YOU ORDER TWO 
О 2 Easy Gliders .................. only $109.90 plus $18.00 shipping and handling 


(Ohio residents add 596 sales tax) 
YOU MAY PAY IN ONE OF TWO WAYS: Name 


(Make checks payable to Easy Glider) Vena: print) 
D MasterCard О VISA Address 
| О American Express O Discover Card T 
Exp. Date ty 
Acct. #: . 8: ip 


Easy Glider • Dept. Н-1910 е 1 Fitness Quest Plaza е Canton, Ohio 44750 


Far; Could Obsolete Many Golf Courses 


TV advertising is too expensive to buy on your own, at 


| least for us. 


"Now, you've seen how far this ball can fly. Can you 
imagine a pro using it on TV and eagle-ing par-fours? It 
would turn the course into a par-three, and real men 
don't play par-three's. This new fly-power forces us to 
sell it without relying on pros or pro-shops. One way is 
to sell it direct from our plant. That way we can keep 
the name printed on the ball a secret that only a buyer 
would know. There's more to golf than tournaments, 
you know.” 

The company guarantees a golfer a prompt refund if 
the new ball doesn't cut five to ten strokes off his or her 
average score. Simply return the balls — new or used — 
to the address below. ''No опе else would dare do that,” 
boasted the company's director. 

If you would like an eagle or two, here's your best 
chance yet. Write your name and address апа “Соде 
Name 5” (the ball's R&D name) on a piece of paper and 
send it along with a check (or your credit card number 
and expiration date) to National Golf Center 
(Dept. H-675), 500 S. Broad St., Meriden, CT 06450. Or 
phone 203-238-2712, 8-8 Eastern time. No PO. boxes, 
all shipments are UPS. One dozen “5” balls cost $21.95 


| (plus $1.95 shipping), two to five dozen are only $19.50 


each, six dozen are only $99.00. You save $43.00 order- 
ing six. Shipping is free on two or more dozen. Specify 
white or Hi-Vision yellow. 

© Bost Enterprises, Inc. 1988 


tension controls for desired resistance for upper body and legs. 
Adjust the poles for your height. Step on the glider skates and 
you're off on the road to fitness and a slim, toned, body. And 
you'll maintain this body, because the rhythmic motion of Easy 
Glider is so enjoyable you'll find it easier to stick to your exercise 


program. 
EASY TO AFFORD 


Other ski simulators cost as much as $500. Easy Glider is а 
quality unit, yet it's priced at an amazing $59.85! How can we do 
it? First we spent thousands of hours on the design and engi- 
neering of Easy Glider. Then we shopped the world for the best 
possible price on each integral part. For example, the extruded 
aluminum frame was purchased in the USA, injected molded 
skates from the Far East. The overall result is a superior product 
at an affordable price. Order your Easy Glider today. 


EASY TO ORDER 


Credit card customers don't wait any longer to enjoy total fit- 
ness. Call toll free today: 
CREDIT CARD CUSTOMERS: 
CALL TOLL FREE - ANYTIME 


1-800-342-4242 Ask for operator H-1910 


or simply clip the coupon and order by mail. 


ORDER AT NO RISK 


You risk nothing when you order. You must see weight loss 
and fitness benefits ... or return it within 30 days for a full refund - 
no questions asked. 

Don't delay, order today and be on the road to total fitness and 
a figure everyone will notice. 
©1988 Fitness Quest, Inc. Patent Pending 
Easy Glider™ is а trademark Fitness Quest, Inc. 

Before starting this or any exercise program, you should consult 
your physician. 


EASY TO USE 


You don't have to be a skier to 
get the benefits of the 81 fitness 
exercise in the world. It's easy 
as 1, 2, 3. Set the two separate 


Easy Glider trims 
Calves, Thighs 
and Buttocks 


| Easy Glider 
tones Chest, 
Arms, Back 


Easy Glider folds down 
for easy storage under 
your bed or in a closet 
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Wordless Workshop 


By ROY DOTY 


$50 to Mike Henriksen of Salem, Ore., for this idea. Send yours (with 
Social Security No.) to Wordless, Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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А selection of products and services for Popular Science readers avail- 
able direct by mail. Enjoy the fun and convenience of mail ordering 
shopping. Please order directly from the advertiser. For advertising rates 


MUST LI 


AT FAR BELO 


DAISY WHEEL 
PRINTER 


Enjoy the ease and speed 
of printing with this 
Xerox/Diablo 630 ECS/API 
Daisy Wheel Printer. 
Prints both graphics and 
letter quality text without 
changing Daisy Wheel! 
* 40 characters per second with plastic print wheels. 
| * 32 characters per second with metal print wheels. 


ТЫКЕ Е Suggested Retail 
* Paper width: 16.53" max. if using friction feed; $1995.00 
15.25" max. if using forms tractor (not included). i 


* Graphics, HyPlot Vector Plotting, Word Processing. 


. Daisy wheel included. $ 208 


e АРІ (All Purpose Interface) works with most 
personal or business computers on the market. шеке BE TE 
roer o. D- г : 
* 90-Day Warranty! Insured Ship/Hand : $26.00 


Manufacturer's 


W DEAL 


Shoppers' Showcase 


for this section, write Advertising Sales, Рорилан Science, 380 Madi- 
son Avenue, New York, N.Y. 10017 


PUBLIC NOTICE: 

Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated. | 
DAMARK walks in, lays down cash, and takes the 
entire inventory. This is how we can offer you 
products at BELOW DEALER COST! Just LOOK 
atthe values below and order today - QUANTITIES 
ARE LIMITED! 


COMPACT DISC 


BY YAMAHA 


DATE! 


ER COST! 


QUI 


Turn Your Stereo | 

Into а State-of-the- : 

Art Sound System · 

with Pulser, MADE 

BY YAMAHA! 

This unit has Manufacturer's 
many of the features found өрен Suggested Retail 
on the most expensive CD players! $299.00 


FEATURES: 

* 3-Beam Laser pickup. * Dual speed audible track search. 
* 9-Programmable memories. * Hi-speed program search. 

* Digital Filtering * 4-digit LED multi-function readout 
" Motorized front loading. * Index search. 

* Soft-touch control door. * 90-Day limited warranty! 


DAMARK PRICE: 


5128 


Order Мо. B-672-102130 
Insured Ship/Hand.: $8.50 


i (BIN ЕС comput CASIO‘. 
CABINET COMPUTER dam 48.4 WHITE TV 
ү Built-In Word 
| 
А emen vor | Processing, 
Spreadsheet, 
With These =й 
| ; Filing апа Tele- 
д Genuine Oak File ; 
е | communica- 
Cabinets! Why ti : 
"T eae ions--Ready кы E: 
Buy Cold Steel | E ELE E 
5 instantly Wher- о a 
When Genuine | qd t — 
А | | d -ever You Go! To Pe seen 5 000 
Oak and Зона Let You Get The 
Brass Hardware i | : ; 3" High Resolution Black & White 
4 : Job Done Wherever It's Convenient! | | | es 
Is So Affordable! LCD Screen! Sophisticated Elec- 
FEATURES: tronic Tuning! 
3 FEA TURES: | Manufacture * 64K RAM memory stores data. Manufacturer's аваг Manufacturer's 
i “ Solid oak and fine oak | ew * 4 Built-In Programs included: S sted Retail | HEP - ted Retail 
e veneers. suggested Retail: Word Star-To-Go, Calc-To-Go, 'uggestea Metal * Improved resolution, big uggeste etal 
* Solid brass decorator $139.95 Personal Filer апа Telcom. $995.00 a. oe e LOB $149.95 
hardware. * Built-In 300 bd modem w/auto dial. зотан. 
t * Metal drawer glides with nylon B * 80 column x 16 line LCD Display. BM Electronic tuning. 
roller. " * Interfaces: Standard Parallel, $ | * Built-in speaker. 
\ * Hanging file hardware $ 232C, Modular phone, CMT. 208 * 90-day full factory parts and $ 58 
included. | ll. FULL FACTORY WARRANTY! a 2. : 
- 2-Drawer, Letter size | 0 4572- серин чун Бе ныр ib -672- | 
وی‎ дін Order No. В-Б72-101071 Optional peripherals available rder No. B-672-100156 | case, AC adapter, batteries, Order No. B-672-100355 
4 16 xir x28, Insured Ship/Hand.: $12.00 {гот МЕС. Insured Ship/Hand.: $11.50 ear phones. Insured Ship/Hand.: $3.00 
"——————— - БЕ ИШ ИШ БЕ БЕ БЕ БЕ БЕ БЕ БЕ ИШ ИШ БЕ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ 
asterCard 
А , FOR FASTEST SERVICE | pnoouoT ITEM NO. QTY. PRICE S/H ТОТА. 
CALL TOLL FREE 1- - -337 ablo Pri 
| 800-53 533- 33 9 р PULSER CD Player B-672-102130 Te 
NAME OAK File Cabinet 8-672-101071 | | 
; ADDRESS [NEC Lap-Top Computer zr uM E 
| [CASIO 3"B&W TV — — |B-672-100355. | — | 
CITY ST—— ZIP | 
а. | | 
РНОМЕ DELIVERY TO 48 U.S. STATES ONLY 
4 ГІ CHECK/MONEY ORDER CORPORATE OFFICE (612) 560-5415 


C] VISA [0] MASTERCARD CARD NO 


Send To: DAMARK INTERNATIONAL, INC., 7714 Brooklyn Blvd., Minneapolis, MN 55443 (шін 


EXP. DATE 
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Northern NOW! Get in on the PROFITS i TL 


[ycrauics 


DOME HOME KITS 


Spacious... Efficient... 
Affordable...Monterey Domes 
Homes are designed for a | 
lifetime of savings. 


SMALL ENGINE REPAIR 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about it... as a small engine. 


Dept. #73633 


Send for your b a 

Ф Save. Pa | pro, you can cash in on the huge de- 2 de А Up to 50% more ener- FT 
Е В Е E Kaw zl mand for qualified men іп one of Amer- #7 A css gy efficient than every- ZE) 

E. ~ іса 5 fastest growing industries. You'll А. ^ day homes. Patented жа: ҰЗ; = 

Discount | А7 be able to command top hourly rates of from " building system P i mam nar 
Tools, Parts & -— $25.00 to $30.00 per hour — and that's just comes precut ^ 3 Fe А 
Equipment t ani for labor. | "ES 34 aret v 
Catalog! n'y. and color coded. 


Send for 100 page color 
Catalog & Plans Book. $7.00. 
(RIA Falh Guaranteed! 


= MONTEREY DOMES = um um um um um иш иш Gm иш иш иш m иш ws 
C Please rush my Monterey Domes Catalog & Plan Book. Enclosed is $7.00 
[Г] Alió, send те the Basic Dome АвветтіНін Manual for ап additional $5.00 


Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


Why pay $1000 or even more for an inflatable boat? 
Our popular Sea Eagle GT-15, shown above, holds 

5 adults, goes over 20 mph and costs only $750. And 
now it features molded-plastic floorboards and tran- 
som for longer lile, greater stability, easier assembly 
and no maintenance! 

FREE color catalog! Write: Sea Eagle, Dept. 418, 

104 Arlington Ave., St. James, МҮ 11780 or phone toll- 
free any time: 1-800-367-3600, extension 418. 


SEN ENOLE > 


MAGNATRAG. 
Bulidozer Kit! 
LOW-COST 


CRAWLER 
POWER! 


Northern Hydraulics, Inc., Dept. #73633, ааттар рчл 
Р.О. Box 1219, Burnsville, MN 55337-0219 | 


EID LL. T. T Po лы = жы жы нш шып шын мән шш оыс шыш Lai Loi Lo жән olii сыы Dn 


1,060 Ib. Capacity Sale Good 


1 | 
І І 

5090 on ; : ü : Address - 

i City/State Тір 
в Power Tools P Log Splitters - Send To: TE DOMES за - 
f 760 Chicago Ave 

a Hand Tools and Equipment 1 Riverside. "Cali. UM 1 

m Generators and Air Tools 

a Hydraulic а Trailers and ы 2 | : 

р, da Tli Parte The Quality Alternative to 
в Welders a AND MORE!!! | Ф. ^ $ پو ي د“‎ Inflatable 
E RR OL a RS i тйс a ьс | Р 
| | Send lor your FREE 136-Раде Discount All lesion TS " сыртан mas 
| 1 Tools, Parts and Equipment Catalog! | NO EXPERIENCE NECESSARY! 

| || | You don't need to be a ‘born mechanic’ or have any prior | 

| Мате ІІІ experience. Lessons are fully illustrated 50 clear you 

! Address ІН cant go wrong, and with our famous ‘learn-by-doing’ 

! l method you get practical ‘hands-on’ experience 

City | Foley: Belsaw Institute, 6301 Equitable Rd... سے‎ FREE | 

і State Zip | | Пері. 51418, K.C., MO 64120 tom: | 

І 

L 


ты Folds fo 
b 2” Width! 


Folding 4'x8' Trailer 
Мет #1257 


Sale $184. 99 
8,400 ОРН 2” Water Pur га — M 


Chemical and abrasion 
resistant seals. 28” max. ln. 
3 HP Briggs 4-cycle 


engine. List $329.95 
Item #10996 


Sale $157.99 


SINGERS! 
REMOVE VOCALS 
FROM RECORDS AND CDs! 


Famous Brand 
Gas Engines 
Largest selection! 
Thousands of Y m 
in stock, 3 - 


horizontal and ical | @ NEW ENGINE- 


shaft. 18 hp Twin Cylinder 
5 HP Sale $129.99 Ф NEW РОМЕН - = 
| | | г! ax. М 
үи T "el ш € NEW LOADER- | 
SiNG WiTH THE WORLD'S BEST BANDS! Lifts 790 1s. to 7% fr 


Ө NEW BACKHOE - 


Agtronic wr! АЕ 

4000 Continuous CEA POWERMATE \ An Unlimited supply of Backgrounds from standard Digs & Loads to B ft. 
Watt Generator - m stereo records! Record with your voice or perform live 
Recoil starting. 8 HP Гу 1 with the backgrounds. Used in Professional Performance 


Tecumseh engine has \ yet connects easily to a home component stereo. This 
cast iron sleeve. NG : н 


Catalog — showing 
Magnatrac - Kit 
construction & 
uses ....... $1.00 


Kit Manual — see 


| unique product is manufactured and sold Exclusively by 
100% copper windings LT Sound - Not sold through dealers. Call or write for a 


salad iA lite. ENS = 3 Free Brochure and Demo Record. Kit components 4 
394.99 ox + LT Sound, Dept.PS-3,7980 LT Parkway vae gei 
sae $394.9 Lithonia, GA 30058 (404)482-4724 —à à T | 
4000 Electric Start Manufactured and Sold Exclusivel LT Sound SEND TO TRUCK-KIT Пері: 
Gare aw M Mom. iu 0450.00 24 HOUR PHONE DEMO LINE: (4041482-2485 Cedarburg, Wisconsin 53012. 
Item #16426. € 
What Is He Doing? „г i 
g: өз | 
| 5 wy Dusk-to-Dawn à i 
> Protection fy The World's Largest МО! 
Automatic Security Light т : Quality Portable Bandsaw Mills 
Frightens prowlers. Welcomes you home, Motion He's making a concrete flower Now with Hydraulic Log Handling | 1 
detector activates light when movement d PW Whore TREE | 
tected in a 40' x 60 area, tem 416272 - атр нер а едін Мап i ke к Turns, Clamps | 
| ' ен your own * Capacities up to 32" Dia. © E 
LS — де E Sale $44.99 ornamental concrete items. | X337 Long — F 
Northern Order your book with over | * Safe- Precise- Efficient ج‎ 1. | 
Мы Hydraulics 425 aluminum molds, prices * More Lumber per Log TT 
" Dept. #73633 and production trade secrets FIVE MODELS чә А 7 
| from world's largest mold AVAILABLE <7 i i 
TO ORDER CALL maurtuer Only ре BUY DIRECT Lame F " 
; ч i " T" 
1 -ВОО-533-5545 In MN 612-894-8310 44-Page Салон. Send $1.00 to: Wood-Mizer' И ЕЗ 4 1 


В1ВО W 10th Street. Indianapolis, IN 46214 or Call (317) 271- E 


CONCRETE MACHINERY CO., INC. $ 
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Ве Your Own Boss "Before enrolling 1 


checked other courses 


| О New ГІ Renewal | 


| | Change of address | ...IN YOUR OWN BUSINESS! vm A 
[] 1 YR. $13. 94 L12 YRS. 524.07 Нипагеа ' i T 5 tbe professional 

| [31 YR. (Canada and Foreign) 517.94 unt re : Swe ve trained һауе succeeded in this Қағаны su a da 
О Payment enclosed O Bill me later fascinating and highly profitable profession . . They all said Foley- 


.YOU Can Do It, Too! Belsaw was tops and bias \ 


"No more hard, nasty work for me. 
Now I have my own business and with 


ӘТТІТІТТІЛТТІТІТІТТІТІТ!!!! 


the most versatile 
Kev Machine. 


¥ 


| : m : | e P hardly any effort І average around $50 “f always 
H کڪ‎ : Ж aday. Thanks for my new start in life.” wanted to have { 
| Н SÉ Ф 8 Е | ar il Sam Walker Prichard, Alabama my own business 
: o H | ы 
: dE E : 4 tie “1 opened my own business, spare and now i do, thanks to Foley- Belaw." 
| : Е 5 2 E : | CEPS СЫ time, seven months after І enrolled and David a ems аад Service | 
A و‎ 2 © д : ш ў Ей  madea profit of $329 for the first week." — 
| : E F a : т 2 I ““ B. А. Deberry Littleton, Colorado Work Part Time, Full Time — Right at Home. 
а 0 EON 2 ." 5 а. 
| * 8e обр: Е zl 
" = = Ü. Е | 
" әҙРЕ% “э, 5 
.4” Е. e . ar 
|; $2388 3 E | 
- E3990 : | 
i HE | | 
" і ТЕЗ | Get into this booming high-profit business that’s 
а ا‎ Н 
zo TIE Easy to learn — Easy to do — Easy on You! 
| : $ 2 д : A | Never before have money-making opportunities been so o Extr : 
: з= БЕ : шы B „|f| great for qualified Locksmiths. Now lucrative regular N Included With Your 
: : > a; > - lock and key business has multiplied a thousandfold as Co Locksmith Training 
| . H > 9 О > | millions seek more protection against zooming crime. | BURGLAR 
————————— % Yet there's only опе Locksmith for every 17,000 people! ALARM 
| Occasionally we moke our mailing list сусісісіе | fo repuloble | Make Up to $26.00 ап Hour — even while learning! MOL азалса а Да 
ET organizations whose products or services may be of in Train FAST at Home! training. Cover 
you. If you'd like your name removed from this list, please | | d. envers 
| тиеп E ек DEON | You're "in business" ready to earn $10 to $26.00 ап ВИ үп а te 
^ вот лекке Fy eae шын Ыдык ы hour a few days after you begin Foley-Belsaw's short- aid Figs Alain 
| Mailto: POPULAR SCIENCE | cut training. Take advantage of today’s unprecedented servicing and in- 
PO. Box 2571 opportunities in locksmithing for year-round EXTRA IN- stallation. This 
Boulder, CO 80302 COME in spare time — or fulltime in a high-profit busi- | ral aes & and 
| _| ness of your own. Hundreds we've trained have done Жет е 
-“--- ---- ---- --- --- --- سے‎ it. So can YOU! All tools plus professional Key supplies. ONLY Foley-Belsaw offers 
Machine given you with course. These plus practice such extensive training in this 
materials and equipment, plus simple, illustrated les- ару papano ea NU GU part er 
sons, plus expert supervision, plus business-building RIURMERD Lon ЕТЕНЕ 
5 * sett? guidance will enable you the KEEP THE MONEY қамына да алата e T 
Got a Minit COMING IN! Ideal for retirement — good jobs, too. FW ل ڑا ا‎ m 
3 | “таң Bank Safe-Deposit Box locks. 
* ; SENE FOR Еки FAN TS -- OBER ; You'll find it fascinating and high- 
Discover wháts in Locksmithing for you — how Foley-Belsaw's ly profitable work. 


Make 
a Button! 


with 


master-locksmith-approved training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE. 


PRO KEY ALL SPECIAL TOOLS AND 


ЙБ, Qu^ ғайғмент INCLUDED! 


MACHINE 


DÀ = | YOURS 2 
In just a “тіп!” you can enter 4 F 
^ the fast and easy, fun and a Ee Г қ к i м 
profitable world of button- : D ui. 
making with Badge-A-Minit. = || This Pro Key Machine can ү 30-DAY 
4 These 2% " plastic coated 4" [| alone add up to $200 а ж Fa NO RISK | 
buttons are fun to make, тек month to your income... =S; Жу 
; а fun to wear and easy to 0” : and it won't cost you a pen- че TRIAL! х= 
sell at flea markets, 4 MN, ny extra with your training. 49 SEND FOR J 
fairs, conventions or | | | қ FACTS TODAY! 
* sporting events. Supply buttons for community events, Find out all about it! RU SH FOLEY: BEI. S AW INSTITUTE 
businesses or churches. Just fill in and mail coupon below (or send post- 
| For $26.95 you де! a hand held press, a set of 5 card) to receive full пао апа details by 6301 Equitable Rd., Dept. 11395 
assembly rings and enough designs and metal parts return mail. ГӘ IT TODAY! COU а Kansas City, Mo. 64120 
to make 10 buttons. To order additional button parts ' 
4 see the catalog included with every order. 
Order today or send for a FREE catalog. Call 
e сығыш T COUPON TODAY} suns 
Badge А Minit, Dept. Р5488 348 North 30th Rd., 6301 EQUITABLE RD., DEPT.11395 
ы; кек — IL 61301, Phone 1-800-223-4103 (In FOR THIS FACT-FILLED KANSAS CITY, MO. 64120 T 
C Send me the Badge-A-Minit Starter Kit for only $26.95 plus L] YES, please send me the FREE booklet that 
|. к 75 әтірін pi: renidanis Ana 51.68 tax) gives full details about starting my own business in [ 
кш тн Locksmithing. | understand there is no obligation 
; Сага Мо. | BOOKLET! and that no salesman will call. 
Exp. Date ua и Мате Í 
А Г] { am not ordering now, but please send me a FREE catalog. Ыы) a БШ po | 
Name = | in a profitable Sparetime NUN... I 
Aa or Fulltime business 017 its | 
Address your own PLUS complete " LN eu کو وو ی و و‎ 
City | details on ош 30-Day Send for your | 
! NO RISK Trial Offer! сору today! State Zip 


State 


F 


APRIL 1988 | 127 


The new Lindal Planbook is all you need to make 
your custom home a cut above; In every detail. Ger 200 
pages м color photogra phs, CUS CoM plar 15, de sig TTL ups and 
planning grids, all for just $10.00. An id get the Шер {от 
just 219,95 more. Write or call toll free and use 
MasterCard or VISA 
1-800-426-0536. 


A Lindal Cedar Homes 


x 24426, Dept WA 98124. (2 


MELT METAL! 


Learn how you can turn 
an old pail into a power- 
ful furnace, and melt , 
metal with grocery store ® 
charcoal! Cast works of 
art, machine parts, in- 
- | ж еїс.! paperback ` 

rder no. 163 $6.95 


» —— Many other рое on i= рыш р 
Е-Е = г casting metal! Build а == ў 
шшш 22-:: ша аас 2200 лға. UE lathe and other tools! = 


iran consi ALTERNATOR 
SECRETS! 


baska ofa Bilder otli ightning bolt 
generators! Incredible diagrams 
and secrets! Rare info! paperback 
Get thousands of watts 
, from а common auto 
| alternator! Run 


FREE!! "HOW TO SAW LUMBER ”- Booklet 
Tells Allthe EXCITING Facts on how you can 
make BIG $$$ with the Foley-Belsaw One 
Man Sawmill. Send For It TODAY'!! 


ауа Foley-Belsaw Со. 
— 7g) 6301 Equitable Rd., Dept. 30840 
BELSAW Kansas City MO 64120 


Order No. 4317 $6.95 


Ш Books on perpetual motion, anti- | 
| gravi ity, energy receivers, & more! | 


BUILD THIS 20 ff DOME 
FOR LESS THAN $400. 


кше wf > С=с ҖИ 1% 
S ATA а . Use for garage or storage 


GIANT HOW-TO | 42 tools, lights, | For М | up to 50 ft Dom ps 
' = AC-DC appliances, For How ta... book send 55 to: 
CATALOG! charge batteries, arc | 


Discover rare, top quality paperbacks, textbooks, 
and industrial references on unusual how-to: 
онну. шне shop, engine repair, shortwave 
radio, Tesla, homesteading, survival and much 
more. Send $1.00 ($3.00 s o rain for your 
copy of our latest giant catalog listing hundreds of 
unusual technical books. OF pet a catalog free 
with your order from this ad. 


HOW TO ORDER 


Send your name, address, a list of books you 
| want, the total cost of the books, plus 75¢ for the 
first book and 25¢ for each additional book for 
shipping and handling. Send check, money order, 
Visa or Mastercard numbers & signature. IL 
residents add 6% sales tax. All books are guaran- 
| teed top quality or money back! Order today! 


sLindsay Publications Inc 
ll PO Box 12-EP, Bradley IL 60915-0012 
Е [ |Send a catalog! I've enclosed $1.00 ($3.00 foreign Mi 04 И 


В [ ] Send the books I've listed and a free catalog. I've enclosed Ones 
Г the cost of the books plus shipping and handling. " ТРАН 2203 сотан 24 Hrs. | won 


, РО, Bok 4300253 
dia South Miami, FL 33143 


| weld апа more! Get 60 cycle AC from | 
| common motor. No rewinding! Jam- 
| packed booklet | 

Order No. 80 $3.00 


RUN THREE PHASE MOTORS on 
single phase power. Three proven meth- 
ods. No rewinding. Jam-packed booklet 
Order no. 81 $3.00 


Many other books on motor rewinding, 
steam power, gas engines, etc! 


& zia lerr | is KEY DOME, DEPT. PS48 


Rx E eglasses Т Mail 
| Manufacturer Direct 
| NS ta 


y | г 30 days 100% Guaranteed. 
100.000 sold- Send tor FREE catal 
Prism Optical. Inc., Dept PS48 

10992 NW 7th Ave. 
М. Miami, FL 33168  — 


STORIC 
NON-FIRING MODEL GUNS . . 
Î Safe! Full size. Zinc alloy. Realistic. 
Over 30 parts. Cannot in or fire 
real ammo. Assembled. FREE Catalog. 
I COLLECTOR'S ARMOURY Ски 45 AUTO 


Name и lii BUY DIRECT 


Е. сте Й FREE wholesale Catalog 
—— = State Zip Custom Cues and Cases à 
гы «ТТТ CORNHUSKER 
ШИ ИШ ЕЕ ин ии ип ии ии ии ии ии ин ип ип ии ии ии ии ий ии ин ишип BILLIARD SUPPLY 
Du casa bee а | 1619 "OQ" Street 
| Dept. 4 


| Build a Custom House 
|, at Savings up to 30% 


Lincoln, NE 68508 
1-800-627-8888 


INFORMATION PACKET 


|| 
The National Dome Council of the ! 
National Association of Home Builders has 


ӘНЕС Woodworking 
EE Catalog 
Buy Planers, Tablesaws, Scrollsaws--Direct 
from the Factory and save. Plus Portable 


im А... Tools, Hand Tools and Accessories. Send for 

ee the oo a AO iai Lis Û mad x mum ырғала fedes oF Î Free Catalog. Foley-Belsaw Co., 6301 Equi- 
Is informative packet contains you top- ab i | 

beautiful color photog арі, facts about dome | | | every size and type, including log and dome houses. Or | table Rd., Dept. 44010, Kansas City, Mo 64120 


| ! ins | have one custom-made from your plans! Get the Com- 
homes, plus a list of qualified member Î ріне Guide to Factory-Made Houses by A.M. Watkins. Û 


prepared a colorful information packet to 
help you discover the beauty, benefits and 


T 
Ly к 


manufacturers. | Here is ай е factory-made houses and how to build | FOR SPEEDIER DELIVERY 
For your packet write to: mm | i a custom model fast with no hassles. It also cites 250 | | 
; ' т ЖЕБЕЛЕР, top U.S. makers. 184 pages; many photos, plans. Money- i PLEASE - Y 
The National Dome Council 899 КОСУ; | back guarantee. Only 512.50. FREE with every order! New | i SE USE YOUR 
Depa ANSAASAAK ||? Report: "Building Your Own House.” ZIP CODE 
15th and M Streets, N.W. The Bullding Institute, P538 | 
Washington, D.C. 20005 j 70 М. Bdwy., Nyack, N.Y. 10960 


^c | nani AM FIFRA КУГ" 


Popular Science Indexes 

Box 2027. Latham, N.Y. 12111 

Enclosed is a total of $ (check or money order) Please send 
E B6 785 Li'B4 ГӨЗ Oe? [781 LT80 L179 
[]78 077 076 075 O74 L773 U're 

($1.75 each) E JA 15 indexes (1872-1986) for $15 LIFive indexes $5 


Name 
Address 
City 


Mn LL —— Ro — en 
jPnces above include postage and en Allow about 4 Wake lal (ШШ) 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than 
trying to find that article on stealth 
aircraft or the new HQ VCRs, or lo- 
cating any other informative article 
or item that appeared in POPULAR 
SciENCE in 1986. That's why you'll 
want a handy 1986 PoPULAR SCIENCE 
Index. And to help you make use of 
your older magazines, or to find a 
PS reference quickly at the library, 
complete your set of indexes, still 
available from 1972 to date. Fill out 
the order form above or a larger sheet 
and send with check or money order. 


do 6 @ | 


Ud 


BE A PROFESSIONAL 


LOCKSMITH 


Earn money in your 
spare time or even 4 ^ ue 
run your own : 

locksmith shop! 


Train at home with the origi- 
nal Locksmithing Institute. In 
as little as 6 months' you can 
take care of the demand in 
your community for profes- 
sional locksmiths. 
Earn while learning, too! 
In a few weeks, you'll have 
the know-how to make mon- 
ey changing locks, making keys, simple installations. 
Learn by doing 
Locksmithing Institute s tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
| materials sent to you with the course... even an elec- 
tric key machine ... equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as а skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facts by mail...no sales- 
man will ever call. Mail the coupon today. 
IF COUPON I5 MISSING, WRITE: 
LOCKSMITHING INSTITUTE 


1500 Cardinal Drive, Little Falls, N.J. 07424 


Î LOCKSMITHING INSTITUTE Asscueck | 
| 1500 Cardinal Drive. Little Falls, N.J 07424 Dept | T ". 048 | 
| PLEASE RUSH FREE CAREER BROCHURE | 


O LOCKSMITHING 


| OTHER CAREER COURSES AVAILABLE | 
21 Upholstery J Insurance Adjusting Conservation 
i ..1 Legal Investigation; Interior Design Li Drafting І 
| 41 Color TV Electronics | Fundamental Lo Automotive | 
Electronics Mechanics 
| .. mall Engine ` Burglar and Fire 1] Bookkeeping & | 
Mechanics Alarm Systems General Accounting 

| ia Airconditioning “Refrigeration Heating | 
NAME 

| ADDRESS | 

| CITY STATE ZIP | 
PHONE( j А 

ge‏ ا 


E O YES, please send me the FREE Booklet that 


Your home 
workshop 


can PAY-OFF 
BIG... 


m n GWH 

"к 
Earn Extra Income А 
Right At BUSINESS! 


4-IN-1 
Power Feed SEND FOR 
Power Tool. FACTS TODAY! 


PLANE e MOLD e SAW e SAND 


Four power tools in one — a real 
money-maker for you! 


The Planer/Molder/Sander/Saw 15 а 
versatile piece of machinery. It turns out 
profitable precision molding, trim, floor- 
ing, furniture... in all popular patterns. 
Rips, planes, molds, sands separately. . 
or in combination. Used by individual 
home craftsman, cabinet and picture fram- 
ing shops, lumberyards, contractors and 
carpenters. 

Never before has there been a four- 
way, heavy-duty woodworker that does so 
many jobs for so little cost. Saws to 
width, planes to desired thickness, and 
molds to any choice of patterns. Sands to 
a satin smooth finish. Provides trou- 
ble-free performance. And is so simple to 
operate even beginners can use it! 

SEND FOR 


30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


Foley-Belsaw Co. 

6301 Equitable Rd. 
Dept.91287 

Kansas City, Mo. 64120 


gives me complete facts about your. Flan- 
er-Molder-Sander-Saw апа full details on 
how I can qualify for a 30-Day Free trial 

4 right іп my own shop. f understand there is 
No Obligation and that No Salesman will 
call. 


REVOLUTIONARY 
AWARD WINNER* 


National 
Hardware Show 


AUTOMATIC LOADING 


UTILITY KNIFE (race in usa) 
(METAL HANDLE AND SLEEVE) | 


« Patented MAGNETIC Blade Slide | 
changes blades in seconds — no tools 
or opening knife • Blades can be | 
front loaded » Refill chamber holds 
10 blades » Moveable sleeve opens 
knife fast to refill / clean — no screw. 


$6.00 Each + 3 blades (add $1.50 Ship.) 
2 tor 611.50 (add 2.00 Ship.) 
е SPECIAL • 
Buy 100 blades + dispenser + holder 
for only $15.50 and get one 
Knife FREE (add $3.00 Ship.) 


(add local Sales Tax where applicable) 


Send check or M.O. ($US) to: 
WILLOW WAY CORP. 
311 Cox Street, Roselle, NJ 07203 


Include Name, Address, City, State, Zip 
(Allow 1-4 weeks delivery) 


жж жк ж ж PRESENTING ж Ж 4 x x 
САВІЕ ТМ 
EQUIPMENT 
жжжжж STARRING X ж ж Ж 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
в LOWEST RETAIL WHOLESALE PRICES IN U5 
s ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
7326 Pern ан. сеғт1418 
LEDA, СА 913385 


= 


CALL 1-800-368-8500 


Ask for a credit a рк with EASIER APPROVAL 
because our VISA and MasterCard programs feature 
the Secured Deposit Account. NO 
ANNUAL FEES, NO PROCESSING FEES, 

NO AGENT FEES. And you enjoy 5500 to 
$5,000 credit directly with a federally г 
insured bank. Call or write now! | 


Key Federal Savings Bank 
Box 6056, Newark, DE 19714 


NAME 


ADDRESS 


CITY STATE ЛР AC/PS 


CLASSIC CARS 
BATTERY MASTER SWITCH 
(а 


Patent Pending 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


аа 


Motor News 
World's largest collector car 


Over each month 

fi ed iN утсаа of 

ші бото са cars. Таны 
3. 


BUILD A BIKECAR 
The Amazing Mini Car You Can 
Build with Bicycle Parts! 
Electric Motor g 


jJ SPORTRAN CO. 
РО, Box 7077S, 
Endicott, NY 13760 


Salistaction Guaranteed or Your Money Bac 


VAPOR Carburetor Triples M PG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334, 


iS It True You Can Buy Jeeps for $44 
кш the U.S. government? Get the facts 


today: Call 1-312 2 -749-1149 Ехі. 4606. 
DISCOVER! "THE FABULOUS HID- 
WORLD OF SUPPHESSED TECH- 
NOLOGY"! Catalog $1.00. Sunrise, Box- 
11233Р5, Ocala, Florida 32673. 


SAVE HUNDREDS OF DOLLARS 
WHILE DEALING FOR АМ АШТОМО- 
BILE...SIMPLE, EASY, 
METHOD. $3.00. TO: TVA, F.O. BOX 
668, WEISER, IDAHO 83672. 


TURBOCHARGER LEARNING KIT 
AN ILLUSTRATED BOOK AND CASSETTE TAPE СОМ- 


PLETELY DESCRIBE TURBOCHARGERS AND 5Ү5- 
TEMS IN SIMPLE STEP BY STEP TERMS. 


in 60 minutes you can know all about TURBOCHARGING! 
A narrator guides you step by step as you follow Through the 


| illustrated pages 

| ORDER NOW! Send check or money order 
Engineering Enterprises Inc PO. Box 36744 
Grosse Porte, Mich. 48236 


$12.?5 
pius $2.50 
shipping & handling 
MINI-JEEP...New Plans! Top (Апу! 
Lawn  Tractor/..(?)!!,.Cab'., Photos: Ez- 
body, Box 22601, Minneapolis, MN 55422. 


алпа | pool еп ссісисс 


PROVEN | 


Classified Opportunity Mart 


How To Buy 


Seized Autos 
Dirt Cheap 


Late-model Luxury Autos, Yachts, 
Boats, Airplanes, Vans, Trucks, 
Furniture, Stereos, TV's, Expen- 
sive Jewelry, much, much more 
seized in Gov't Drug Raids and 
Surplus. Buy for own use or resell 
at BIG PROFITS. Sales now 
being held in your area and 
around U.S.A. For information 
phone 1-216-453-3000, Ext. 
A9834 ©1985DSAEA122 


WARM OR COOL COMFORT 
Keep rear seat passengers same tempera- 
ture as front. Sedans and vans. Do-it-your- 
self, low cost. Rush $2.00 for complete 
instructions. Paul Hayes, 720 Gateway, 
Fort 1 Morgan, CO 80701. 


WEARING APPAREL 


FLORIDA LIFEGUARD T-SHIRTS, 
S,M,L,XL $8.50 plus $1.50 Shipping. TAY- 
LOR, 2335 28th Avenue S.W., Vero Beach, 
FL 32969. 


ASTRONAUTICS 


30 LEVITATION METHODS! AMAZING 
DATABASE CATALOG. $2: Rexco, Box 
1258, Berkeley, CA 94701. 


MAKE A ROCKET írom an ordinary 
match that shoots up to 50 Feet! Plans 
$1.75. MSO Engineering, Box 412, 
Swampscott, MA 01907. 


MACINTOSH SATELLITE tracking soft- 
ware. Maps, views from space, much more. 
$49.95 or info $2.00 from: Stegemever. Вох 
2127, Port Orchard, WA 98366. 


BUILD YOUR OWN 
ROCKET MOTORS! 


“40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN ІК 
AN EVENING! 


We ін oor brechort aod well send qoe d 
жадыны. 
MARE ТШТ F inym materiis. (не! find around then house 


fh. 


GRAVITY early and present research 
including magnetic effect $5.00. Box 3738, 
Bristol, N 37625. 


SPACEFLIGHT VIDEOS, All flights. 
AVD, 767 Saint Michaels, Mitchellville 
MD 207 16. 


PS 4 THE TELEFLITE CORPORATION 
Kitching $t.. Sunmymead, Calil. 97388 


AVIATION 


Your Own HELIC OPTER 


SIMPLE, LOW = COST ASSEMBLY 
а Carries ome peron=plus 

è Tip-pjet powered 

* No license needed 


PLANS — fully illustrated: f 


Only 318,954 


THE 


Helicopter Experimenter's 


Only £10,95* dPiAMDBODE 


Ж SPECIAL! Ж 
Both Books: Only $19.95! 


PORE Понг add £4 [U.5. funda блім). 


Riderwood, MD 21139 
Credit card order line- 
dial 12301 583-6366 


BOOMERANGS . . . HI-TECH RE- 
TURNS! ABS: POLYCARBONATE: PAX- 
OLIN: or Wood Constructed. World's Best! 
Boomerangs-Exciting, Collectible. Annual 
Catalog FREE! BoomerangMan, 1806-2 N. 
3rd, Monroe, LA 71201-4222. 


JUNE ISSUE CLOSES March 22. (on sale May 10) FOR 

RATE INFORMATION CONTACT: Emestine Grant, Clas- "V. 

sified Advertising Director, Popular Science Classi- 

fied Dept, 380 Madison Avenue, New York NY * 
10017, 800-445-2714. 


AMAZING 1791Һ flying machine 
CLIMBS іс 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Open.) 


JET POWER! 
e, (48-2 PRESSURE JET 
x FOR HELICOPTERS, | 


PLANES & GLIDERS [ | 


e PLANS e KITS | 
COMPLETED JETS | 


BUILT BY HOME BUILDERS 
FOR OVER 20 YEARS! f 
“JET POWER" COLOR VIDEO (VHS) 29.95 | 
1130-1 В. THRUST JET BLUEPRINTS... 25.00 
20-1В. THRUST JET BLUEPRINTS 
Send for FREE BROCHURES! 
510.00 — Complete Information Package | 
Pius 60-Page Technical Handbook 


EMG ENGINEERING 
Р.О. BOX 1368-G 
HESPERIA. CA 92345 


LIKE FLYING? OFFICIAL FLIGHT 
TRAINING AND WARBIRD CHECKOUT 
FILMS ON VIDEO TAPE ONLY $19.95 
EACH. FREE LIST OF TITLES AND 
DESCRIPTIONS. PIERCE BUTLER PUB- 
LISHING, BO5 PIERCE BUTLER AT., ST. 
PAUL, MN 55104. 


AURORA" 400A VTOL Aircraft 


OVERALL DHMENSIONS. А LOATINC ee e ix LL am 
Wm spun Fed Қ “+ "n 1 


"hn mer um Fr 
Dii Tk я п piip Lam 
Ык А! pa abl TIRE xh üt fec ғыш ‘Ke “атызға 
быры first 4 aes maal һайын ior garanie і? 


AIRBOATS - Hovercraft. Completed 


| Models. Plans. Kits. Propellers, Engines, 


Supplies. Catalog $3.00. Sportscraft, Box 
PS, Meeker, Oklahoma 74855. 


AIR-O-PLANE flys better than any 
paper ai rplane you've ever folded! Up to 
100 ft. Complete instructions. $2 each. 
TRF Products, 5714 Verner Oak Ct., Sacra- 
mento, CA 95841, 


GO CARTS 


CLASSIC Go-Cart lans $10.00 
UNIQUE Wooden Scooter piini $6.00 Both 
$15.00. DACE Company, Box 448, Dexter, 
MI 48130. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 

Jans and booklet. $10.95. Aero-Projects, 

ох 5118Р5, Clinton, NJ 08809. 


HOVERCRAFT Plans, 
$1.00. Universal, 
61242, 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, “Force Beyond” Pow- 
ered By Ovis Lawn Mower Engine. 
Complete Plans and Supply Sources. 


Parts. Catalog 
Box 281, Cordova, IL 


$10.00 Send To: Herb Bartlett, РО. Box | 


156-5, Silverdale, WA 98383. 


DO Super mileage carburetors work? 
FIND OUT FREE! TDC, 2069 Zumbehl, 
Suite 173-2C, St. Charles, MO 63303. 


.... 15.00] 


| Springtown, PA 18081. 


AUTO SUPPLIES & EQUIPMENT . 


ALTERNATOR Generator Rebuilding 
Book. Price: HV Technology, 7505 Barken; | 
tine St., Las Vegas, NV 89128. 1 


ОО Super mileage carburetors work? 
FIND OUT FREE! TDC, 2069 Zumbehl," 
Suite 173-4C, St. Charles, MO 63303. 


SLICK 50 FOR LESS. 531 p.pd. $33 ” 
C.O.D. Quantity discounts. SLICK, PO. wu 
Box 7783 Dept. 2, San Jose, CA 95150 or 4 
1-BOO-LESS WEAR. (їп CA 408-729- 
6846.1 


FREE Automotive Tax and Maintenancé^ * 
Record Book. Send $1.25 to Cover Shipping 
and Handling to: Auto Book, РО. Box 404, , 
Hales Corners, W] 53130. 


ENERGY SAVING 4 


FREE CATALOG!!! 
ENERGY Savers, Drainage Problem Solv- 4 
ers, Home Products. Jem Lawe, 700 Main, 
Westbury, МҮ 11590. 


NO ELECTRICITY NEEDED! ME 
Reliable gas refrigerators. Free report! 
Lehman's 4112D, Kidron, OH 44636-0041. y 


ALTERNATE ENERGY 4 


200 EXOTIC ENERGY INVENTIONS, 
RARE TECHNICAL DATA. ASTOUNDING 
40-PAGE CATALOG, $2. REXSEARCH, ~+ 
BOX 1256, BERKELEY, CA 94704. 


FREE HYDROGEN FUEL and Oxygena- 
Generator uses Water and Solar Cells | 
Plans and Kit $12.00. Prairie Power, Box 

8291, Edmonton, Alberta, ТӨН OLO, № 
Canada. 


SURPLUS solar cells, panels, magnets. 
Catalog $2.00 refundable. Applied Photo- 
voltaics, Box 2773, Staunton, Virginia 
24460 


ENERGY, TESLA COILS, ANTIGRAV- 
ITY, UFO'S, PARANORMAL PHE- 
NOMENA-16 page Information package - 
$2.00 - HEER, РО. Box 5286, Springfield, 
VA 22150. 


IMPLEMENT farm energy projects, 16 
hours/week in exchange for room, board, 
use of electronic, carpentry, machine shops 
for your projects. Herbs, Box 593, Broadal- 
bin, NY 12025. 


MOTORCYLCES, BICYCLES 
3 Duesie, ie, Models | 


Regular Duesie арса) 
Tandem Duesie 
Recumbant Duesie 
SO—SAFE 
SO—CONVENIENT 
SO0-—EASY TO RIDE 
IT'S ALL UP FRONT 
WHERE YOU CAN SEE ІТ! 
For complete prices and information send $2.95 » ta: | 
THE NEW ONES, P-O. Box 338, Milroy. ІМ 46156 


RIDE A DUESIE! 


GO-KARTS $29.95 To $239. 95 complete. 
Catalog 25e. Schmieder Co., РО. Box 1497% 7 


GARDENING | M 


MOLE & ANIMAL SENSOR Guaran- ? | 
teed Write: Sensor, 601 Sunnyside Dr., | 
Dowagiac, MI 49047. 


DO IT YOURSELF d 


4321 CATALOGS listed. Sources For, 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 


SOLAR, GREENHOUSE, АМО Ё 
ENERGY SAVING PRODUCTS САТА- / 
LOG! 80 pages. Order from one expert œ 
source, America’s largest energy saving 
mail order house! $1.00 postpaid. Solar 
Components, Dept. PS, 88 Pine, Manches- * 
ter, NH 03103. 


200 SUPPRESSSED P ЙҮ! Ө 
FREE ENERGY, LEVITATION! RARE 
INFO, PLANS: AMAZING 40-PAGE CAT- 
ALOG! $2: INFOLIOS, BOX 1258, P 
BERKELEY, CA 94701. 


REPAIR YOUR OWN TV...ITS EASY. 
Write Research, Rt.3, Box 601BE, Colville, 
WA 99114. i 


DERE Сы CLOCK MOVEMENTS. Low 
Prices. Catalog $1.00 (refundable). Yankee 
v Ingenuity, Box 1138, Altus, OK 73522. 


ELECTROPLATING Complete textbook. 
Y Electroplate metallics - nonmetallics. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 


VOICE Disguisers! F M Bugs! Telephone 
Transmitters! Phone Snoops! More! Send 
” Stamped envelope: ХАМО! "ELECTRON- 
ICS, Box 25647, ‚ Tempe AZ 85282. 


* MINATURE FM TRANSMITTER. Easy 
to assemble kit. iw x 134", $19.95 plus $1. 50 
„sh. Other transmitters, bugging equip- 

ment, surveillance books. Catalog $2.00 
a (refundable). Epsilon Co., Box 291513, Los 
че Angeles, CA 90027. 


REMOTE CONTROL, ALTERNATOR 
> TESTER; 10 Easy Electronic projects VOU 
can build. $3.00: APPLE CORE, Box 5004, 

pi Goose Creek, SC 29445. 


hone conversations from any telephone. 

„Guaranteed. $88.00. C.O.D. 918-683-9589. 

. Catalogue $3.00. Listen, 603 Elgin, Mus- 
ў Корее, OK. 74401. 


to: MWK Industries, 9852 W Katella Ave, 
4- Suite 340PS, Anaheim, CA 92804. 


aphy - Plasma Bulbs... Free 1988 Science 
"Plan Catalog! Scientific, Box 1054HPD, 
Duvall, WA 98019. 


| E 
+ TCC1—3 Separate Tesla 20.00 
e (0G1—lon Ray Gun 10.00 
г GRA1—Gravity Generator... са. 1000 
a EML1—Electro Magnet Coil Gun/Launcher .. 6.00 | 


КІТЅ | 
* MFTIK—FM Voice Transmitter 3 ті Range........ 49.50 
* VWPMSK- Telephone Transmitter 3 mi nes 39.50 
e BTC3K—250.00 Volt 10-14” Spark Tesla бай... 199.50 
e LHC2K—Simulated Multicolor Laser 39.50 | 
e BLS1K— 100,000 Watt Blaster Defense Device... 69.50 | 
| * ITM1K— 100,000 Volt 20" Affective 
» | Range Intimidator 
` | = PSP4K—Time Variant Shock Wave Pistol 
« PTG1K—Spectacular Plasma Tornado Generator а 50 
| е MVPIK See In Dark Kit 99 50 
| ASSEMBLED 
| * PG70H—Multicolored Variable Mode 
| Plasma Globe “7” 
е BTC 10—50,000 Volt—World's Smallest 
Tesla Coil 


| * TAT20 Auto Telephone Ri Recording Device... 
* GPV10—See In Total Darkness А Viewer ... 
 LIST10—Snooper Phone Infinity Transmitter... 
Е па ве Pain Field Generator— 


* Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free 
| with all above orders. 


| Please include $3.00 PH on all kits and products plans 
are postage paid. Send check, MO, VISA, MC in US 


L | funds. 
` | INFORMATION UNLIMITED 
, | P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 

uses a 4-stage circuit NOT to be confused with 

a simple wireless microphone. Simply snap the 
| unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
| away! Use with any FM radio. Tunes to any 

frequency from 70mhz— 130mhz. Easy to as- 

semble kit includes all parts and instructions. 

Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 

livery. Include $1.50 S&H. FREE SHIPPING 
| on orders of 2 or more. All orders shipped by 
| U.S. Mail. COD add $4.00. Personal checks 
| allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


| Р5-2052, Melbourne, FL 32902 СООЗ OK. 


TELEPHONE TAP Listen to room or tele- 


LASERS, Surplus for catalog send $2.00 


TESLA COILS - Kirlian Electrophoto- 


TELEPHONE LISTENING DEVICE 


Record telephone conversakons in your оће or 
home Connects between any cassetle ог tape 
, fecorder and your telephone hne Starts auto- 


, icu. in; sides of conversabon, Stops recorder when 
phone is hung up 


EACH Ory Ose дані 


Super Powerful FM TRANSMITTER 
Many limes more powertul Ihan ether transmitters 
Transmits up lo За mile to any FM rado -Easy to 
Assemble Ki - up 10 39V баегу (nol met.) 
For catalog of Transmetters. Мосе Scrambiers and 
other specially fems. enclose $2 00 to USI Corp 
Са! 305-725-1000 or sand $13.95 + $1.00 


shipping per item to: USI Corp., PO Box iv 
1%“ 


| | PLASMA 


Build SPECTACULAR PLASMA! 

LIGHTNING LAMP From 5 Gallon 
Water Bottle. Easily Available Parts. 
0: 


BUTLER ENGINEERING 
724 Ashland 
| Santa Monica, СА 90405 


PROJECTION TV...Convert your ТУ 
to project 7 Foot picture ... Results compa- 
rable to $2,500 projectors Total cost less 


than $30.00...Plans and 8” Lens 
$21.95... Ilustrated information FREE. 
Macrocoma-ah, Washington Crossing, 


Pennsylvania 18977. Creditcard orders 


24HRS. (215) 736-3979. 


TROPICAL FISH. Get hooked on Ameri- 
ca's fastest-growing hobby! Easy to start! 
Free details. Page One, Box 2268PS, Largo, 
Florida 34649. 


WELDERS NOW The unique conve- 
nience of a three lens holder pak. Attaches 
to flat face welding hoods. Information 
$1.00, credit to order. $11.95 plus P&H 
$1.00. Rytter Tri-Lens Pak, 1041 5th Ave., 
So. #15, Edmonds, WA 98020. 


"007" TYPE ELECTRONICS. Bur 
Transmitters, Phone Listening! 'Recording, 
More. LOWEST PRICES. Catalog $3.00 

(Refundable) JD'S Electronic Warehouse, 
Box 9042, Wichita, KS 67276. 


PROFESSIONALLY CLEAN YOUR VCA 
45 Minute Video Demonstrates Interior 
Functions and Cleaning Techniques for all 
Style VCRs Includes Instruction Pamphlet 
$29.95 specify VHS or Beta. Aro Video, 
PO. Box 39093, Wanamaker, IN 46239. 
MC, Visa, Discovery 4-6 week Delivery 
$3.50 S&H. 


BUILD FASCINATING Projects! Minia- 
ture Electromechanical Parts - Tools - 
Plans Much Қы, CATALOG $1.00 
INVENTORS Е Box 8460-5, 
Anaheim, CA 92812. 


MISCELLANEOUS 


REKEY LOCKS/VIDEO free details: 
Smith Locksmith, PO. Box 10451, Knox- 
ville, TN 37939. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies. Color catalog subscription $1. 
(614) 484-4363. Cherry Tree Toys, Bel- 
mont, OH 43718-0369. 


OLDTIME PINBALL, 1930's! Easy To 


| Build Family Heirloom! Full Size Plans 


$9.95. Send TO: DON AURANDT, 1291 
Shields Rd., Youngstown, OH 44511. 


SUMP  Pumps—Battery Operated— 
Catalog $1.00 Refundable. Residential 
Safety, 600 Cross, Lakewood, NJ 08701. 


NEW Plans woodworkers for fun or 
rofit. Catalog $1.00. John's Shop, 10000 
empshire, noxville, TN 37922. 


FOR THE HOME 


SURVIVAL ORIENTED, Oxygen produc- 
tions, Hydrofood and wastewater recycling 
systems and other unique over-counter 
assembly projects and reports: Send $3.00 
for order fist. Paragon, Box 634, Baldwin 
City, Kansas 66006. 


CABINS 


UNIQUE Hexagonal vacation home, spi- 
ral staircase to loft, low cost, easily built. 
Complete plans $5.00. H. King, fox 44, 
Sautee, GA 30571. 


| | Address 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. MD, 4026 
W. Belvedere Ave., Baltimore, MD 21215. 


BAGPIPES, HARPS, DULCIMERS, 
BODHRANS, DOUMBEKS, brochures $2. 
32901, 2817 Cameron, Melbourne, FL 
32901 


ACCORDIONS, Cóncartina, new, used 
trade, free catalogues: Castiglione 12644 
E. 7 Mile Rd. Det., MI. 48205 1-800-325- 
1832. 


AIRGUNS 


NEW DYNAMIT NOBEL PRECISION 
PRODUCTS CATALOG. FEATURING EWS 
DIANA AIRGUNS WITH FULL LIFETIME 
WARRANTY. RWS High Quality Pellets. 
and Airgun Accessories. RWS Rimfire. 
Centerfire, Flobert Cartridges. Таа дөн. 


dary ROTTWEIL-EE Ма Са 
tridge. Plus much. mash e $2. 00 
for Ist class. $1.00 for 3rd class delivery to: 
DYNAMIT NOBEL-RWS Inc.. 105 Stone- | 
hurst Court, Northvale, М] 07647 


ELECTRICAL SUPPLIES 
& EQUIPMENT 


LASERS: Components, Tubes Power 
Supplies. Free Catalog, Meredith Instru- 
ments, 6403 North 59 Avenue, Glendale, 
AZ 85301. 


BURGLAR/FIRE ALARMS 


STOP BURGLARS, RAPISTS DEAD! 
Perpetual “Homesitter” Cassette. Guaran- 
! $16.95. Details Free. Values, 323 S. 
Franklin, Suite V-73, Chicago, IL 60606- 
7096. 


ALL TERRAIN VEHICLES 


| BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER* 


passenger? 
models 


| “if the territory still is open. 
Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 
60 Depot Street, Buffalo, МҮ 14206 


| FREE COLOR CATALOG 
Choose from over 100 kites. 

| Many unusual & innovative designs. 

| Call or write for your catalog today! 


Into The Wind « (303) 449-5356 
| 1408-P Pearl St., Boulder, CO 80302 


| Oves, seno ме A FREE CATALOG | 


ur 
kh, ps 4 
` 


| Мате 


{ Сиу 
State #20 

L нн å ғыны ШЫ MD CS GERD cwm 
STUNT KITES! Loops, Dives, Swirls. 

Acrobatic maneuvers from dual controls. 


Free Catalog. Kites, Box 63008-C, Wich- 
ita, KS 67203. 


с 
» Chewing • Breaking Point » Heel * Self Control 
* Barking * Over Ranging * Stay = Guard 
* Bitin * Busting Birds * Drop = Fetch 
For: Р * Hunting Dogs * Stock Dogs * Show Dogs 


ON TV with: Barbara Walters, Johnny Carson, Dick 
Linkletter, Merv Griffin ARTICLES: SPORTS AFIELD, 
AMERICAM FIELD, TIME MAGAZIME, TV GUIDE, 

DOG, WALL STREET JOURNAL end others 

А science engineering breakthrough! А set of unique 
dog-sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near 
hypnotic control, even at a distance. Mo leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog s mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don t fight it. Tunes d in, makes them want 
lo please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 


thousands of satisfied users іп U.S. & foreign lands. 
From $25 to $175 FREE catalog 


DOG-MASTER SYSTEMS 


448 Wilshire, Box 250, Agou Hills, CA 91301 
А Division ol Environmantal Resear Copyright = 1887 


SALESPERSON DISTRIBUTORS 


I | 
TAKE THE CEILING | 
OFF YOUR INCOME! 
| Become a KNAPP SHOE Representative in | 
ў your community and earn Cash-In-Advance i 
Commissions on every order you send to 
i us. There's No Investment, No Inventory, ў 
і No Obligation. Send for your Free Selling i 

Kit & Catalog today! Send coupon to: 
| Thomas McCattrey, KNAPP SHOES, One Knapp Centre i 
j Dept. 5945, Brockton, МА 02401 | 
Мате _ = 
Address | 
-— 


City Sale . Zip 


4” METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Suppli 
Free Literature. Pyramid Products, "7 
M, 3736 South 7th Avenue, Phoenix, 
85041. 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Compan 
раю. PS4, РО. 22559, Minneapolis, М MN 

4; 


LATHES — MILLING MACHINES 
cca SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Unimat * Compact Marimat * Myfard = 5Sherline = Ailas » Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Tall Free Number For Orders 


soon «ono | 324 


TOOLS & MACHINERY (cont.) 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104 


NEW EASY-TO-CLEAN 


MIXING MACHINE 


| | | инна фани 
3 CU. FT. Se CU. FT. 


FREIGHT Mey La torres 
| PRE-PAID 1185 Baskins Ad, Largo, FL 34848 


REAL ESTATE 


CALIFORNIA. dm ad Lots. $40 down. 
$40 monthly. 4602 Ethel Ave, Sherman 
Oaks, CA 91423. 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 73RD YEAR. Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM 


CORPORATION, 
Dept. 481, 370 Dunlop § St. West, Unit 807, 
Barrie, Ontario LAN SRT, Canada. 


GOVERNMENT HOMES from $1 (U 
repair). 20 States. Delinquent tax property. 
Repossessions. Call 805-687-6000 Ext. 
GH-20025 for repo list. 


NORTHERN IDAHO 


5-10-20 ACRES - trees, meadows, creeks, springs, 
clean air, wildlife. Beautiful Northwest forest and 
lake country. Hunting, fishing, recreation, retire- 
ment. Good country living. Easy terms. FREE bro- 
chure, maps, photos, information. 


NATIONAL ASSOCIATED PROPERTIES 
Dept. PC, 1111 Sherman, Coeur d'Alene, ID 83814 
208-664-8161 


FREEDOM COUNTRY 


20 BIG acres in WESTERN MONTANA, starting at $9850 

. $500 down, $97/month . Trout fishing, backpacking, 

camping. Elk, deer, moose, bear. ADJACENT to National 

Forests, near ‘established towns, Yellowstone and Glacier 

| National ик nearby. GUARANTEED ACCESS, INSURED 

TITLE, WARRANTY DEED. FREE color brochure, photos, 

maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 

TREASURE STATE erii 

210 Milwaukee Street, 


Deer Lodge, Montana 59722 TA 846-1000. 


COLORADO Acrette. No down $59.00 
Month. Phone 1-800-521-4996 Land, РО. 
Box P8315, Blanca, Colorado 81103. 


MONTANA LAND 


20 Acres (or more) starting at $9750. Near 
Beautiful Yellowstone Park and National 
Forests. In the heart of trophy elk, deer, 
moose, antelope and turkey hunting. Blue 
ribbon trout streams. Guaranteed Ac- 
cess. INSURED TITLE AND WARRANTY 
DEED. Your Inspection Welcomed. Free 
Color Brochure. 

Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 М. 7th Ave., 

Dept. PS, Р.О. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


BOATS, INBOARD/OUTBOARD 


MOTORS 


BOAT PLANS — PATTERNS — KITS — 
Hundreds of designs — Sailboats — Pow- 
erboats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 


Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160- page catalog $3.00 ($4.00 
Airmail) — des Free “Boatbuilding 
Supplies" catalog. GLEN-L. 9152 Rose- 
crans, Box 18045 ' Bellflower, СА 90706. 
EVINHUDE—OTHEH BRANDS 1986 


BARGAINS...All Sizes...$2.00 Handling. 
Scott McCulloch parts... Electra Marine, 
610 Merrick Road, Lynbrook, New York 
11563. 


EVINRUDE WHOLESALE 53.00 Hand- 
ling. Sealand, 48 Merrick Rd., Amity Har- 
bor, NY 11701. (516) 842- 1949. 


132 | POPULAR SCIENCE 


WATERBUDDY 


The Most VERSATILE, AFFORDABLE, 
TRANSPORTABLE, STORAGEABLE, 
SAFEST - PONTOON 
Fun Machine in the World! NOW 


BUY FACTORY DIRECT! 
Saas 30-0095...76 494 
Send for FREE Color BR 
WATERBUDDY ., INC. 
P.O. Box 69 DUN ҚТА РА 15635 


31495.00 
CHURE 


KITS - PLANS - PATTERNS - 250 
Designs - 8'/70'- Plywood - Fiberglass - 
Steel - POWERBOATS - Cruisers - House- 
boats - Hydroplanes - Runabouts - Duck- 
boats - Canoes - Kayaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - SUPPLIES - Epoxies - Poly- 
eaters - Cloth - Foam - CATALOG $3.00 
(Airmail $5.00) - (Book Amateur Boat- 
building $6.00) CLARKCRAFT 16-5 Aqua- 
lane, Tonawanda, NY 14150 


BUILD THE EXPLORER. Amazing one 
man minisub. Built easily with ordinary 
tools. ONLY COMPLETELY SAFE SUB- 
MARINE. Enjoy what few have seen. Infor- 
mative brochure. $2.00. Salem labs, Box 
36, Carpentersville, IL 60110. 


BUSINESS OPPORTUNITIES 


RECONDITION  BATTEHIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-5, Hickory, NC 28603. 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$1.00 POUND From "Junked" Tires! 
($1.00 refundable). LaVallees, Fountain, 
FL 32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. N2696, 
Woodland Hills, California 81367. 


BUMPER Sticker Printer. Cheap, Sim- 
le, Portable. Free details Bumper, POB 
2791(LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lana- 
downe, РА 19050. 


REPAIR HYDRAULIC JACKS —Free 
details. Hydraulic Parts Supply, Dept. 8, 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Норуз. Вох 1214, Franklin, TN 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $157,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
РО. Box 1039, Gatlinburg, TN 37738. 


ADVERTISE free іп 507 Magazines. 
$5.00. Directory Box ПМ, Atlanta, СА 
30301. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton llth, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 


(Huge Demand), pig E Proof 50% 
(Re ишн Woodwins, Bridgewater, МА 
(02324 


$40,000 ON1/3 ACRE! New ا‎ 
ics—1nexpensive, pleasant, practical! Free 
information. Planter's, Box 1214, Franklin, 
TN 37065-1214. 


$200 - $500 weekly - AT HOME! No 
rimmicks - Details FREEI Homeworkers- 
5. Box 636679, Margate, FL 33063. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnyman's—PS84, Box 250, 
Alexandria Bay, NY 13607. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, РОВ 
22809 (LLC), Tampa, FL 33622. 


TAKE Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-88, Chatsworth, CA 91311—4991. 


GET RICH! Secret law smashes debts— 
brings cash credit! Details FREE! Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT DEBTS!! 
Details FREE! Moneywise-5, Box 636679, 
Margate, FL 33063. 


LEARN Piano Tuning. Big Profits! 
Empire School, Box 1014PS, Jupiter, FL 
33468-1014. 


PIANO TUNIMG PAYS: Learn with 
approved home study course. Diploma 

anted. American Tuning School, 17050 
elfer Dr., Morgan Hill, CA 95037. 


о SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, 
Madison Hgts.. MI 48071. 


MILLIONAIRE Mailorder Expert 
Reveals Money-Making Secrets. Pres: 
Exciting, Hour Cassette: Melvyn Powers, 
No. Hol vwood, СА 91609, 


СОМСНЕТЕ Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free, VIP, 
2036 Montrose, Chicago 60618. 


PROJECTION TV.. Make $$$ assem- 


bling Projectors, . Easy .. Results compa- 
rable to $2,500 projectors . . Total cost less 


than $30.00 . . PLANS, В" LENS & Deal- 
ers Information $20.50 . . Illustrated infor- 
mation FREE..Macrocoma-ahx, 
Washington Crossing, Pennsylvania 


18977. Creditcard orders 24 HRS. (215) 
736-2880. 


EARNINGS Unlimited! Mail Our Bur- 

lar Alarm Advertisements From Home! 

BM Merchandising, Box 59314, Chi- 
cago, IL 60659. 


GET RICH Fast! Hottest Home Busi- 
ness Opportunities Guaranteed Winners. 
Free Information. Henk Co., 4 Meridian 
Circle, Suite 8, Newtown, РА 18940. 


EASY CASH! Low Investment! FREE 
Information. Video Hookup Business, 


13625-A Sunburst St., Arleta, СА 91331. 


GIANT TV 


Build the best giant screen projection TV for home or high 
profit with tenses and screens ией by SONY ZENITH, 


SYLVANIA, and MAGNAVOX! Simpie construction! illustrated 
infonmation and complete parts catalog 52.00... Money 
back guarantee! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOR РА 18512 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. 
McDowell, Box 5529- Y, Diamond Bar, CA 
91765. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (BOO) 826-8523 OR WRITE: 
THE GLASS МЕСНАМІХ ІМС., BOX 
17693, PLANTATION, FL 23318. 


$24,000 IN УМ MICE Spare: 
time growing profitable specialty plants 
Easy—start with $50. Free information. 
Homestead Growers, Box 988-PS, Friday 
Harbor, WA 98250. 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, СА 90093, 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(3031 674-8155. 


MAKE $7,000 monthly as Loan Bro- 
ker without investment/experience, 
Financial Box 4309-Y, West Covina, СА 
91791. 


GET RICH using OTHER PEOPLE'S 
MONEY!I! Unique— amazing business! 
Details FREE! Finance-S, Box 4605, Mar- 
gate, FL 33063. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. "T-Printer" РО 
(LLC), Tampa, FL 33623. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, ncils, matches. 
Free Details. Gold, РОВ 24986 (LLC}, 
Tampa, FL 33623. 


naive 
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$40 - $108/hour. Restore hei و‎ 
кішілігі 8 TA ^ 
illions of apartments, homes pay pro y pour 
бака түлетіп Free Information. 
РО. Box 8900-55, Vancouver, WA 98664 98664. ы 


MAKE BIG MONEY REPAIRING 
WINDSHIELDS, & Plate Glass! Up to 
$60,000 yearly! Call TOLL-FREE for 
Valuable FREE report. -BOO-221-2597. 
d ad : Бумапи, Box 5755-C4, Bend, 4 

9770 


LEARN Gold, Silver Scrap A 
Business, Free Information: Recycling 
Box 11216Р5, Reno, NV 89510-1216. 


MULTI-LEVEL MARKETING: Short- cut " 
to financial security. 24 hour recorded д 
message. (919) 855-8258. - 

\ 


GET RICHI $1,500 Weekly. Easy, 
Unique, Moneymaking. Free  Secret-4 
Report. Premium, Box 1621-E6, Spring, 
Texas 77383. I 


os, 

STAY home and make money! Hundreds 
of profitable plans. Free information. 
Мат. Box 397-C, Richmond, КҮЗ 
40475. 


NGI Fantastic Profits with 
“Kitchen Table” Business. Everything 
You Need To Start Making Money Imme- 
diately, Bramblec, 111 Downey, Brockton, 
MA 02402. 


14,947 HONG KONG, 
PRODUCTS CHEAP Smal! lots. Some 
samples free. Harbor, Box 1719- PS, u 
Yuba City, CA 95992. 


TURN your sparetime into easy 

Discover PVC Furniture.. поа. 4 

ditioning... Computer Assembly... more. 

Earn immediately! Free Report. Owen- "4 

сатр 171 PS, Battle Ground, Washington 
604. 


EMO VUE CRUCE ON oo, oes тт р 
MAKE High Profit, Hot Selling License 

Plates, Signs. VACUMAGIC, PO Box 

24986( LLC), Tampa, FL 33623. E 


$100,000  Borrowed. Free Details 
E 388, Box 2298, Sandusky, OH 


Taiwan 


# 


MATIONS'S BEST HOME BUSINESS + 
OPPORTUNITIES. Free subscription. 
Send name, address, zip to: Spare Time 
magazine, Dept. D2-48, 5810 West Okla- 
homa Avenue, Milwaukee, WI 53219. 


MILLIONS! My reports have earned lit- 
erally millions of dollars for eri nies 
and individuals nationwide. Can help you 
reach wealth too. Free proof. Lee Murrow, 
Dept. 2, Box 12216, Wichita, KS 67277. 


ALUMINUM SCRAP— Recycle ^ 
Yoursel --МАКЕ UP ТО  $25.00/ 
POUND! FREE Information: Industrial - 
PS84, Box 127, Alexandria Bay, New 
York, 13607. 


STAY HOME AND MAKE MONEY! 
Hundreds of Profitable Plans, Free infor- 
mation. THE BIRCH CO., Box 539 БВА, » 
Edenton, North Carolina 27932. 


INVEST 22 CENTS for information 9n “ 
a profitable, recession proof and boss ^ 
career. Write IC&S. 2261 Kool. { 
Washington, IL 61571. ч 


HUGE PROFITS, Soap Making! Pen- 
nies per/gallon. Won Proven for-"~ 
mula send $15.00. H.W. Scherer, РО. Box 
261493, бап Diego, CA 92131. 


KISS THE BOSS GOODBYE!!! 
Get Rich. Home Business. Free Details. 
Broadmoor Enterprises, 1215 E. Broad- 
moor, Loveland, CO 80537. 


+ 
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MAILORDER | Opportunity: Start 
profitable home business without experi- 
ence or capital. Information free. Mail, 
Order Associates, Inc., Dept. 502, Mont- 
vale, NJ 07645. 


999 LITTLE Known Businesses. Free | ; 
Information. Valley Enterprises, Rt. 3, / 
Box 3308, New Philadelphia, OH 44663. + 


SATISFACTION GUARANTEED, Free 
Details On Seven Profitable Home Busi- * © 
nesses, Partchsmith Publications, Dept. 
PS1, Box 4121, Hopkins, MN 55343. 4 


EASY Money! The Best Home Money 
Making Plans! Free Information: Warren, 
Box 4021-PS-4, Trenton, NJ 08610-0021. ^ 


MEW profitable MEE to" home business 
book. Free details. 1. аррариага, 4490 | 
Carr, Wheatridge, со 80033 


MONEY MAKING SECRETS! Profit- 
ў Home Businesses, Guaranteed. Free 


ormation! Write: MCPB, 8199 South 
orona Way, Littleton, CO 80122. 


"5100 SENDS your name to every Free 
portunity advertisement this magazine, 
ы 'O. Box 1611, Findlay, Ohio 

839. 


MAKING EXTRA MONEY MADE EASY. 
FREE Subscription to Opportunity Maga- 
ine offers hundreds of proven ways. 
: Opportunity, Dept. M57, 6 N. Mich- 

| igan, Chicago, IL 60602. 


JNCREASE YOUR INCOME: Part time. 
Guaranteed. How to Start and Operate 
топ Own Profitable Home Businesses. 

| Information. Write TODAY! DEL 
Products, Dept. А., РО. Box 8206, Ana- 
im, CA 92802-0206. 


THOUSANDS MONTHLY igs 
ein to opportunity seekers. We 
hêw you how! Free details: PCI, 5764 "D" 
St., San Bernardino, CA 92407. 


А EARN AT HOME 

even proven methods, earn at home. 
Full, part time. Free information. Visions 
Publishing, Dept. PS, 2532 Grassy Knoll 
Lane, Richmond, Virginia 23235. 


*- YOUR NAME sent to 101 FREE OPPOR- 
TUNITY ADVERTISEMENTS іп this 
magazine and others. Send $1.00: Money 
kers, Box 333, Franklin, Ohio, 45005. 
Expires 6/1/88. 


"ARN $750 NEXT WEEKEND! No 
біте т Guaranteed. Free Details. 


rite Today! Gierut Enterprises, 7240 
ark ее «ан 2, Suite 0914, Sum- 
mit, IL 60501 


à CONCRETE pavers and ste nee 


ping stones 
machinery. Earn in excess ors 100.- pe 
our, part or full time. Pres catalog. 
ledam Іпс., 181 Carica rd., Naples, F 
33940. 


FREE $10 BOOK. Millionaire Mail- 


order Карас Reveals Мопеу- Making 
secrets. Details Free: Bramco, 111 Dow 
ney, Brockton, MA 02402. 


PROFITABLE HOME BUSI- 

Details Free. Profit Opportuni- 
ties, Dept 101, W 1123-19th, Spokane, 
WA 99203. 


DEE FR FREE DETAILS! MAIL- 
IRDER FREE ADVERTISING, GOVT 
SURPLUS EMPLOYMENT, IMPORT, 


зүү RUSH TO 34 #378E 
ANCHAUG MA 01526. 


“EARN $300 TO $600 ON А WEEK- 
ERO" Honest Business, Self Employment 
No Investment, Complete Instructions 

00. ЛЕМ, Rt. 2 Box 213E, Hartford, AL 
35344. 

| us Y MAKING $2500 WEEKLY 

SELLING CASSETTES BY MAIL. Free 

* Tape Tells How: pm Box 927-A, 

тепе, TX 76059 


INCREDIBLE! You can “TURN 915. 
TO A MONEYMAKING BUSINESS"! 


Information $1.00. SUNRISE, Вох 
11233A, Ocala, Florida 32673. 
HOW ТО Make big money in Import/ 


vExport. Order now. Send $3.00 cash check 
wr money order to: National Discount, 
; 8185 Walnut Valley, P.O. Box 41, Cordova, 
TN 38018. 


EARN $1000/5000 MONTHLY dis- 
tributing Accent's powerful, inexpensive, 
M software every computerist needs. 


A a pg SETUR, $25. Sam- 

T isa Box 1722, Simi Valley, 

GOVERNMENT claims $50 BILLION a 

ar industry TAKE YOUR SHARE. 

$12.00 starts YOU 100% Guaranteed. 

КІ. Enterprises, Dept-PS, 7944 Reading 
Ave, Los Angeles, СА 90045. 


AN $ Construction costs & Insur- 
ance covered renovations $3.95. Deane, 
3301 Clay #100, San Francisco, СА 
94118. 


MAKE YEARLY in IBM's 

om puter coler Monitor repairs - details 

E- $i. 00. Randall, Data Display Dept., Box 
‚ 2168, Van Nuys, СА 91404. 


“you CAN Begin your own profitable 
business at home. Free information. 
Karen PS, PO Box 14, Temperance, MI 
48182. 


MAILORDER BUSI- 
NESS. Easy To Start Free information. 
CPS, РО. Box 1281, San Bruno, CA 
94066. 


SAVE $500-$5000 ON YOUR NEXT 
CAR, Send $5.00 for booklet. Myriad Co., 
3622 Greenwood N., Suite 2A, Seattle, 
WA 98103. 


PROFITABLE HOME BUSI- 
NESSES. Free Information write: John 
Young, 5250 Johnstown Rd., Mt. Vernon, 
OH 43050. 


_HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP 1 Box 487, Anaheim. CA 92705. 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-66 Ferndale, Michigan 48220. 


WHOLESALE PART 5 
184 page catalog 

Replacement parts for 

outdoor Power Equipment 


COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 
L.S. THORPE CO., INC. 
P.O. BOX 45245 DEPT M 
SOMERVILLE MA 02145 
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400,000 BARGAINS Below Whole- 


sale! Many Еге!  Liquidations.. 
Closeouts! . .. Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


POOL SUPPLIES, Wholesale, General, 


| Overruns, Closeouts, Discontinued Цели. 


Monthly Catalogs, Call Pools & Spas R 
Fun, Inc., (312) 546-8974. 


MAKE HUGE PROFITS im rting 
21,241 Asian products, dirt cheap. Surpris- 
ingly simple procedure. FREE informa- 
tion. Write: Hilltop, Box 1364-K2, Chula 
Vista, СА 92012-1364. 


AMAZING FREE CATALOGS — 500,000 
Sizzling Moneymakers 
Information: Below Wholesale Bargains, 
Box 18628, San Antonio, Texas 78218- 
0628. 


WATER PURIFICATION 


DAINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


BETTER HEALTH 


WORRIED about Arthritis, Heart Dis- 
ease, Weight Control, Nutrition, Stress, 
Allergy, Pain? Exciting Health Building 
Home Business has effective products, 
modern business plan. Send $5.00, Nel- 
sons, 5427 23rd, Lubbock, TX 79407. 


PERSONAL 


COLLEGE DEGREES, High School 
Diplomas. Authentic looking. Free Cata- 
log. National Certificate, Dept. PS-123, 
210 5th Avenue, New York, 10010 (718) 
768-6803 | Ext. 100 (24 Hours). 


` HAIR CARE 


THIN HAIR? 
FREE 24 PAGE CATALOG 


Men's Full Wigs and Hairpieces 
Stock and Custom Made 


Buy Direct and Save! Write: 
TOTAL IMAGE, 
10PS-4 West Ave., 

South Norwalk, CT 06854. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $10.00. Hydraulic Parts Sup- 
ply, Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50g. Ellwanger's 
FS., РО. Box V, Port Jervis, NY 12771. 


Photographed! | 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


P 
є, › PRICE CATALOG FREE: 


qv SAVINGS! Newest. Finest. All 
í Buy Г DIRECT & save up to HALF! 
by Al on HOME 
§ TRIAL. FREE Catalog. White: 
ОМ Бан 9530 Langdon Ave. 
e n à 
l Seguiveda, Cal. 91343 


TREASURE FINDERS/ 
METAL DETECTORS 


HEARING AIDS 


Pay For Your Hobby! 


With White's New EAGLE Metal | Detector 
| valuable пете to locate only 


items! Fun and profitable! Models 


For a Free Cate 
Call Toll-Free: 
1-800-547-6911 D 


WHITE'S ELECTRONICS 
pnt. PB-7 Sweat Home, OR 9/386 


FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device He 
Catalog. Gardiner Electronics, 3131 
35th Ave., Suite K, Phoenix, AZ mu^ 


| BURIED TREASURE 


with Ultra Sensitive DIRECTIONAL Locator 


SEND FOR 
FREE iNFORMATIVE BROCHURE 
RESEARCH PRODUCTS 
270270-H TAMPA, FLORIDA 33688 


| = 


BOR 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1 00. Sub- 
scription $6.00. Vernon, Box 1387PS, М. 


Baldwin, МҮ 11510. 


SAVE! г CATALOG. R С. Radio 


| eCars & buggies Ны 
e General hobbies à н es 


e Ready-to-go boats & planes 
e Science equipment ^ 


e Trains 
Top quality, name brand items, from mail 
order specialists for over 14 years. 
“Ж” Send $1.00 To: 
standard Lear Pur 


Box 736, 


Mahwah. М. “07430 ] 


BASEBALL Cards: 25 original Topps 


cards from the 1950s, '60s, "70в, only : $8. 95. 
OnTheMark Enterprises, Dept PS, Box 
21241, Eagan, MN 55121. 


OVER 120 YEARS OLD! The 1860 Rules 
of Baseball. А must for any baseball fan! 
For pocket size booklet, send $5.00 to: 
Browns, 130 So. 14th St, Fernandina 
Beach, FL 32034. 


BELT BUCKLES - custom designed and 
produced for companies, clubs, special 
a For FREE information, write: G & 

ecialties, 10713 Allene Way, Bakers- 
helt CA 93312. 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
Autos .. Vans... Boats .. Airplanes .. Millions 
Surplus Bargains . .many 1% original cost! 
“Nationwide Sales Directory" —$3.00. Dis- 
posal, Box 19107-FP, Washington, DC 
20036. 


GOOD EATING 
AMAZINGLY DELICIOUS EXOTIC Reci- 


pes. $3.50. Genesis Intercon, Box 531674, 
Grand Prairie, TX 75051. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


Басе; 


ELECTRONICS, 
STEREO HI FI 


STEREO-VISION Convert your old TV 
into a laser light show. Watch your favorite 
albums, FM, or guitar on the screen. Easy 
and inexpensive. Send $5.00 for plans to: 
ACG, PO Box 1972, Alexandria, VÀ 22313. 


REMOTE CONTROL! How they work. 
Detailed instructions to build different 
types LR. Transmitters and Receivers. 
Send $2.00 to: S&W Publications, Box 241, 
Freeport, PA 16229-0241. 


ABLE DECODERS 

& CONVERTERS 
Orders & Free Catalog 

1-800-624-1150 


посте y. 


40 
Jerrold r TS $98.00 | 
Starcom CSV.... $139.95 
Hamlin Mld 1200 $99.00 
Oak N-12 V.S.... $102.00 
Рапазопіс......... $99.00 
Oak M-35-B.......$105.00 
Zenith............. $185.00 
$110.00 
Scientific Atlanta$140.00 
|. All prices are subject to change 
M.D. ELECTRONICS Visa 
5078 S. 108th St. #115 сор 
Omaha, Nebraska 68137 


SATELLITE TV 


SATELLITE T.V. 


Save 30%-60% 


Buy Direct! 
d to 


Complete System Exam ples: 
LUXOR w/mover 
instal 


TRACKER VI-IRD w/mo. $1329 
UNIDON 7700-IRD w/m . $1199 
Systems Include: 10' Orbitron dish, mount. 
receiver, mover. L NB and Feed 


Many more to choose from: T7 9'10" А 12° 

dish's 

Chaparral, DX. Drake., Channel Master.etc. 

Plus upgrades for present owners: Receivers. 
'ers.LNA's, LNB's, Feeds A Ku equipment! 


INSTALL OR UPDATE YOURSELF! 
For LOWEST PRICES 


55, йон; ТАС we Tali 


2066 i Way Fergus Falls. MN 56537 
ORDER TOLL FREE 800-334-6455 (Ext. 5) 
in Minn. CALL 218-739-5251 


SATELLITE TELEVISION DESCRAM- 
BLERS complete detailed plans for home- 
construction by anyone. $5.00. Jansen 


9m 2 PO. Box 168-A, Dundee, OR 


DESCRAMBLER: Build your own inde- 
pendent Videocipher II descrambler and 
receive free Satellite TV pictures. Simple 
instructions, Radio Shack parts list and 
circuit board, only $49.00 (U.S.) Send 
cheque or MÓ payable to: С.А. Comeau, 
Box 1327 Halifax North, N.S. Canada, 
B3K 5H4. 


VIDEOCYPHER SATELLITE DE- 
SCRAMBLER SCHEMATICS (Complete 
Set) Parts list - much more! $14.95. The 
Stage Door Video, Р.О. Box 576, Burns- 
ville, NC 28714. 


AGENT WANTED | 


SPAHE TIME CASH. SELL FAMOUS 
HANOVER SHOES. Free sales kit. No 
experience needed. No age limit. Big com- 
missions. Hanover Shoe, Dept. 3962, Han- 
over, PA 17331. 


REPRESENTATIVES to handle well 
received products, exclusive territories. 
Minan, РО Box 70-1054, Flushing, МҮ 
11370. 
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CABLE EQUIPMENT 


CABLE TV SECRETS - the outlaw publi- 
cation the cable companies tried to ban. 
HBO, Movie Channel, Showtime, Des- 
cramblers, Converters, etc. Suppliers list 
included. $8.95. Cable Facts, Box 711-Р5, 
Pataskala, OH 43062. 


CABLE TV DESCRAMBLERS 
Why Pay a High Monthly Fee? 


Jerrold, Пак. Hamlin, Scientific Atlanta, Zenith, and more! 
60 day warranty. Shipment within 24 hrs. For fast serv- 


ice МІ-УІБА С.0.0. Telephone orders accepted. Eve- 
ning hrs. also. (312) 698-1259, Stamped Envelope (446) 
postage for FREE catalog. No. Ill. orders 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, Ill. 60016 


CABLE TV Descrambler Plans $3.00. 
Stevens-PS, Box 20286, Bowling Green, 
KY 42102. 


TM Tunable Notch Filters, Free Bro- 
chure. О.К. Video, Box 63/6025, Margate, 
FL 33063, 1-(305) 752-9202. 


CABLE TV AT ITS BEST. Zenith, Jer- 
rold, Oak, Scientific Atlanta. 
SB-3's... $74.00. TRI-Bi's...5$95.00. 
Zenith (Z-Tac)...5169.00. FULL LINE ОҒ 
DESCRAMBLEHS & CONVERTERS. 
N.A.S. INTERNATIONAL (213) 631-3552. 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
Training Program. Free Information. 
Global, Box 191 PS, Hanover, MA (2339. 


VIDEO 


MULTI-CHANNEL MICROWAVE 
„ ТУ RECEIVERS 
19-27 GHz A Dish 40+ dB Gain 
LIFETIME WARRANTY 
Complete System $89 95 (Shipping Incl.) 
Dealer Rates, Replacement Components 
& Expert Repairs Available 
KES ELECTRONICS Call now for same | 
PO. BOX 34522 day shipping! 
PHOENIX, А7 85067 (502) 230-0640 
i2 Credit on phone orders! 


Connects 


RESTORES RENTAL MOVIES. 
between VCRs. $59.95. 1-800-338-8751. 


Rental Tape Stabilizer ЖҰТТА 
e Eliminates loss/flashing of color, $39 95! 
rolls/streaking/ ttenng while playing Шама 
| copy-protected rental movie tapes. 
е салд dosed caption. 
è Fully automatic, battery comer powered. 


е 30 days money 
cos $99 ‘95 SAU SALE $ $3995 S/H $3.95 
Self-odj. Wire Stipper Reg. $3495 Sale $12.95 
B. WOODSON VIDEO 


PO Box 5545, Cary, NC 27511 


VIDEO, Electronic Kits Catalog More. 
Video Vibes, 670 Central Park Avenue, 
Yonkers, NY 10704, (914) 476-4864. 


EDUCATION & INSTRUCTION 


FREE Lifetime: Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-Р5, McKeesport, РА 15134. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS4 Seventh 
Avenue, N.Y.C. 10123. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Free Catalog COL. Gordon E. Taylor, 
Box 949, Dept. 3 Mason City, IA 50401. 515/ 
423-5242. 


Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. P.O. Box 790906, Dept. PS, Dallas, 
TX 75379. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 1-800- 
228-5600, or write: American School, Dept. 
#347 850 E. 58th St., Chicago, IL 60637. 
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LOCKSMITHING: Free book. Locksmi- 
thing Institute, Dept. 311-048, Little Falls, 
NJ 07424. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 48Р5- 
2158, Boca Raton, FL 33427. (305) 368- 
2522. 


FREE 1988 CAREER GUIDE. Earn 
more money with Success Proven 
Correspondence Diploma Courses. Gran- 
ton Institute, 263B Adelaide Street West, 
Toronto Canada. 


COLLEGIATE research catalog. 306 
pages — 10,278 papers available. Rush 
$2.00. Research, 11322 Idaho #206KT, Los 
Angeles 90025. 213- 477-8226. 


SLEEP-LEARNING, hypnotism! 
Strange catalog free! Autosuggestion, Box 
24-А, Olympia, Washington 98507. 


SUPER-INTELLIGENCE! Amazing 
results guaranteed! EDEPS, Box 1462, 
Glendora, CA 91740. 


UNIVERSITY DEGREES AT HOME. 
Convenient, Inexpensive, Accredited. 
Write: KENSAM, Box 1383— PS4, Far 
Rock, New York, 11691. 


COLLEGE DEGREES BY MAIL. No 


| classes! From 139 accredited colleges. Free 


details. COLLEGE SCHOLARSHIPS 
PLUS, РО. Box Р5-1285, Piscataway, NJ 


| 08655-1285, 


FULLY APPROVED UNIVERSITY 
DEGREES! Economical home study for 
Bachelors, Master's, D, FULLY 
APPROVED by California State Depart- 
ment of Education. Prestigious faculty 
counsels for independent study and life 
experience credits (5,100 enrolled stu- 
dents, 500 faculty). FREE INFORMA- 
TION — Richard Crews, M.D. (Harvard), 
President, Columbia Pacific University, 
Department 2R54 1415 Third Street, San 
Rafael, CA 94901. Toll Free: (800) 227- 
0119; California: (800) 552-5522; or (415) 
459-1650. 


UNIVERSITY DEGREES Without 
Classes! Accredited Bachelor's, Master's, 
Doctorates. Free Revealing Facts! Careers- 
PS4, Box 470886, Tulsa, OK 74147. 


COMPLETE AUTOMOBILE ACCIDENT 
cinta er ер; COMPUTER SYS- 
TEM. Simple to Use. Only $1,095.00. Crite- 
rion, PO. Box 6852, Leawood, KS 66206. 


FUNERAL SERVICE Is Changing Big 
Demand for TECHNICIANS Phone 
INSTITUTE 1-800-323-5532. 


VILLARREAL NATIONAL UNIVERSITY. 
Fully accredited state university, 45,000 
students on campus. Offering non- -residen- 
tial Masters and Doctorate degrees. 
Inquire: International Program c/o Inter- 
national Educational Consultants, 2175-B 
Highpoint Road, Suite 217-Y, Snellville, 
GA 30278. 


FREE COLLEGE ТАРЕ External | 


Degrees Bus./Pub. Adm. Law (Quality 
Bar) Accredited, Fin. Aid 314-469-9933, 
B00-847-0005. LA SALLE UNIVERSITY, St. 
Louis, Missouri 63146-3202. 


OF INTEREST TO ALL 


of "The Psychology of Purity & Chas- 
tity” to: Schizophrenics International, 
РО. Box 50456, Ft. Worth, TX 76105 


. HOPE For Adults raised by alcoholics. 
Sample newsletter $1.00, АСАР, Box 3192, 
Boise, ID 83703. 


AVOID PROBATE! Custodial Trust 
Forms $15. 00. HDG Corp., 610 Bowsprit 
Lane, Longboat Key, FL 34228. 


NEW HEAT 


TECHNOLOGY 


FREE DETAILS-Amazin 
automatically heats to 1 


new heating pad 
*F atthe push of a 
button. Use anywhere—arthritis, muscle 
aches, backache, cold weather hunting, 
fishing, football games. Reusable over and 
de r. replacement warranty. Send name 
ress to American Health Products, 

Dept. PSAB, 12955 West Willow Place, 


PROFIT from Mutual Funds. NEW 1988 
How-to manual. Free details. New Ven- 
Lures, 16510-A Myra, Cerritos, CA 90701. 


| ONLY $9.95! 


GOT a Phobia? Learn Control and Enjoy | 


Life! Details: Fearless, Box 388184, Chi- 
cago, [L 60638. 


WINNINGEST Numbers, combinations, 


proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. POB 70636, Pasa- 
dena, CA 91107. 


MYSTICAL POWERS Fed up, had 
enough, change your life, dee ей уйш рег- 
ception. Gavin & Yvonne, Box 1393-PS, 
Newbern, NC 28560. 


LUCID DREAMING COURSE ON CAS- 
SETTE. STOP PHOBIAS. $12.95 CAN. 
CA RESEARCH, BOX 845, DAUPHIN, 
MANITOBA, CANADA, R7N-3J5 


PLANS & BLUEPRINTS | 
«t£. SUN TANNING MACHINE 


(Get asalon-type TAN for pennies a day at HOME | 
PI lans to assemble SIX ang at 


т UL 
Vertic al/horizo ntal unit’: 


Ми-Шеав Inc 
бері Р-102 
FO Box 71708 
Madison Heights, MI 48071-0708 


Send $12.95 
Check or MO, 
(U.S. funds only! 


Become an 
nderwater Superman! 


Build your own tank-mounted 
Му SCUBA PROP 


TX >» Triple your speed 
29 а Double your tank time 
b * Swim óX as far 
“е Keep hands free for 
^N underwater work 


ORDER NOW! 
Send check or money order to: 
D E L Enterprises 
PO Box 222 
Helmes. TX 78021 


VIDEO. ..detailed 
construction E- underwater 
footage. plus plans above 

ONLY $29.95 (VHS only) 
Add $1.00 shipping for plans 
only — add $3.00 for video 


BUILD THIS GOLD CONCENTRATOR 
3 HORSEFOWER 
PORTABLE 
FOLDS FOR TRAVEL 
1 CYD PER HOUR CAPACITY 
RECOVERS MICRON AND 
NUGGET GOLD 
REQUIRES 15-30 GPM WATER 
CAM BE BUILT IN А HOME SHOP 
USING LOCALLY OBTAINED PARTS 


FOR COMPLETE PLAN INCLUDING MATERIAL TAKEOFF 
SEND $14.95 TO: LEIGH CONSULTANTS, INC. 
PO BOX 58275 RENTON, WA 98058 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 


Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


U.S. Mint Set. Approvals. Hilde- 


- brand, Box 4867, Santa Clara, CA 95054, 


DISCOUNT STAMPS Request Coun- 
tries, Free List. Iva Stamp Company, РО, 
Box 197, Hanford, CA 93232. 


1,023 WORLDWIDE POSTAGE 
STAMPS—ONLY on 


approval service. Other 


exciting 
| stamps included. Buy any or none, 
return balance. 
WILTON STAMP CO., Dept. PS 4 
Р.О.В. 850, WILTON, NH 03086 


FREE Worldwide Packet. Penny Approv- 
айн. пение, Box 1770, Pine River, WI 
4 


FREE US coil pair with approvals. Carl- 
son, RT2 Box 112P, Annandale, MN 55302 


so DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


UNITED NATIONS 3 Complete Mint 


Sets 25¢, Approvals. Cornetta, POB 1509- 


Р, Lake Placid, FL 33852. 


FIFTY SPACE Stamps 25¢ Approvals. 


Becker, Box 3284-PS, Portland, ОК 97208. 


1000 STAMPS $2.95 - Guaranteed 
Worth Over $30 at Standard Catalo 
Prices! Money Back If Not Delighted 4g 
рны Kenmore OT-O68, Milford, NH 


FREE STAMP CATALOG - Complete 
with all the latest bargains on stamps and 
related studies. Yours FREE when 
requesting approvals. Buy only what you — /* 
like - Return the rest. Please specify U.S. ог 4 
Foreign Catalog. Falcon Stamp Company, 
Dept. FC48PSF, Falconer, NY 14733-0300. 


ғ 


US. 200 different commemoratives' | 
$1.00! Approssla. Gordon Davison, 
Nokomis, FL 34274. 


SCIENCE & CHEMISTRY 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, A+ 
Dinosaurs and much more. Beginner to | 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd., Rochester, МҮ 14624. д 


“EXPERIMENTERS” LABORATORY 
CHEMICALS - G Catalogue А 
$1.00. Established: 1953. HAGENOW 
LABORATORIES, 1302 Washington, 
MANITOWOC, WISCONSIN 54220. 


225 PAGES! 1988 Glassware, chemi- 
cals, equipment, books, experiments, ^* 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US)* 
REFUNDABLE. Analytical Scientific, 
БИЭ Bandera San Antonio, TX 78250. | 

512) 684-7373 VISA. 


RADON IS “НОТ”! 
Thinking of Getting Rich 
by Measuring Radon? 

EG&G ORTEC, a leader in nuclear instrumenta- 
tion, can advise and equip your new "Radon 
Measurement" service. Send today for FREE lit- 
erature: “50 You Want to Get into the Radon 
Monitoring Business” and "Environmental Radon 
Measurements by Gamma Spectroscopy." Con- 
tact “Кеп Knight" Rick Seymour, EG&G ORTEC, 
100 Midland Rd., Oak Ridge, TN 37830, phone 
800-251-9750 or 615-482-4411. 


LABORATORY GLASSWARE | 
AND ACCESSORIES 


-No Minimum Order 


-Price Of The Catalog Deducted From First Order 
-Finest Quality Items 


| Send for our catalog taday. Remember that the 
| catalog cost of $3.00 is applied towards your 
first order. 


Whether you are an individual hobbyist, or 
are purchasing for a laboratory, we can 
supply your needs. 


For the latest issue of our catalog send $3.00 to: 
CHEM-LAB SUPPLY 
4710 University Way NE 
Suite 1520 
Seattle, WA 98105 (206) 523-1318 


COMPUTERS а 


COMMODORE REPAIRS (C64-$39.95) P 
or LOW COST CHIPS. Largest Commodore — 4 
Service Center іп the country. Requestcat- 2 
alog. Kasara Micro, 33 Murrayhill Drive, 
Springvalley, МҮ 10977, 800-248-2983 * 
(Nationwide) 914-356-3131. 


HUGE SAVINGS on Computer Software, * 
Hardware Products. 3000 Item Catalog. 
Send $5.00 to: PCS, Р.О. Box 1481, Fayette- 
ville, GA 30214. 


NUMBERS Please Specify S State and Game — 
хоме 4 Months Supply $5.00. Complott, 
Box 395, Aurora, IN 47001-0395. т” 


INTERFACE, Solid state, control up to 
32AC/DC devices, Innovative Engineer-’ 
ing, , Ine., РО. Box 30252, Knoxville, TN 
31923. 


SOFTWARE. 
r Disk catalog $1.00 ( Refund. 
able), Бо ware, 759 S. State, Suite 109, 
Ukiah, CA 95482. 


DISKETTES - DSDD 10/$6.00, 25/ 

50, DSHD 10/$12.00, 25/$27.50 РР. 
.M. Productions, P.O. Box 275, North 
helmsford, МА 01863. 


COMPUTERS Semiconductor circuits 


uincy, MA 02269. 


Foe cee: fiat о Болан. Y 

ROBOT Catalog: $2.00 Refundable with 
irchase. Personal, Educational, Plans, 
Parts, Toys, Peripherals, Software, 
Books. 60 pages. Robotropolis, 2913 Ohio 
St., Richmond, CA 94804, (415) 451-6780. 


ا ي 
CHOOSE THE RIGHT PERSONAL‏ 


COMPUTER FOR YOU! SAVE MONEY! 
¥roven booklet tells how, Only $5.00 - 

RA ! Order today!! Rawlinson 
Enterprises, Dept. А1, 1237-1124 Lons- 
dîle, М. Vancouver, ВС, VIM ЭНІ, 
Сапада. 


«ӨИЗКЕТТЕЗІ SPECIAL OFFER! Bulk 
5.25" DS/DD. 39 cents each. Lots of 100. 
Г Includes tyvek sleeves, labels, & WP tabs. 
BÁlk 3.5” DS. $1.19 each. Lots of 50. 
Includes labels. Orders ship next business 
Нау. Money back guarantee. Call Direct 
„Micro at 1-800-288-2887. M-F 9-7 EST. 
Offer expires 4-30-88. 


PLASTICS 


разтоцте Liquid Plastics. Crystal 
-léar, colors. For casting, embedding, coat- 
ing, fiberglassing, repairing and reproduc- 
ing with our old Making Supplies. 
Catalog $2.00. БА Dept.88D/PS, 
ох 391. Woodstock, IL 60098. 


BOOKS & MAGAZINES 


| ЬТЕАСНЕН TRICKS - Handbook for 
. teachers. $5.00. 1909 Sunset Dr, Walla 
alla, WA 99362. 


‘SAVE 25% On Large Line Of Self-Help 
And Wealth Books Free Catalog. Profitable 
Қ ar Банка Dr., Wappingers Falls, 


AGING, Longevity, and Life - Extension 
formation. New Publication, biweekly; 
Biogeron Research Index, ISSN 0896- 
§96X. Free Information.  Biogeron 
Research Voir Box 5277, Bloom- 
ington, IN 47407. 


YOU TOO CAN Do IT 
With How То To Books! Write: Tri-Star Mail 
ers, 4 Parkside Drive, Kincheloe, MI 
788. 


m WINEMAKING 


| iS Free 
iu Fast Service. Large Selection. 
Kraus. Box 7850-N Independence, MO 
54053. 


PAM poesia YEAR OLD 
IE/BEER RECIPES. S $5. 00, SASE. Dol- 
ih û Lockbox 3344, Pontiac, Michigan 


WINEMAKERS - Beermakers Free Cat- 
,alog, Low Prices, Free Recipes. Cellar-S, 
юх 33525, Seattle, WA 98133. 


. FREE How-To and Giant Catalog. Call 
ine & Brew" 1-800-451-5414. 


HOME BREWING 


“BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 


PG. San Leandro, CA 94577. 
, OLD GOLD, JEWELRY WANTED 


! үз HIGHEST CASH for Gold, Jewelry, Gold 
E Teeth, Rings, Diamonds, Watches, ater 
Platinum. lail Articles Today. Free Ёт 

with Information. Chicago Gold & Рте- 
cious Metals, 10 5. Wabash, Dept. 857, Chi- 


ago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
- Madison, Chicago 60602. 


ж 


RADIO/ TV 


CE Scanners, Regency, Bearcat, 
Fanon. TIPR Box 19224Р5, Denver, CO 


"wr penc Low prices we 

i ship CÓ] С.О. D S Sen 00 for catalog. Cable- 

4 tronics Unlimited, Р.О. Box 266-5, S. Wey- 
mouth, MA 02190 (617) 843-5191. 


Cs MC n шек с Ту тыл а з ко X RA 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958, Rainer Asso- 
ciates, 2008 Fondulac, Richmond, VA 


| 93299. 


NONPROFIT foundation helping inven- 


tors over 12 years. Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation, 501-A lowa, Colorado 


Springs, CO 80909 or Call 1-800-525-5885. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 


service. AMERICAN INVENTORS COR- 


PORATION, 82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 
338-5656. In Massachusetts or Canada call 
(413) 568-3753. 


sia d AND DEVELOP Your Inven- 
tion. stered Patent Agent and 
ыеп ii d Professional Engineer. Send for 
FREE INFORMATION Every 
inventar Should Should Have. Richard L. Miller, 
12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


PROVEN PATH-TO-PROFIT for inven- 
tors. Free information. O.El, 1859 
Andrews Ave. San Jose, CA 95124. 


INVENTORS, PATENT LAWYERS. Free 
information on sage ene Patent and 
Trademark searchs by: NOVASEARCH, 
Box 853-PS, Annandale, VA 22003. 


PATENT ATTORNEY will 
evaluate invention, prepare and prosecute 
atent application. Reasonable rates. 
мініп Schindler, 1523 East 4 Street, 
Бү» New York 11230, (718) 336- 
9346. 


NEED HELP with your invention to 
bring it to engineering reality. Want an 
honest evaluation and practical guidance 
in patenting your ideas. Write in complete 
confidence. Precision Controls, 721 E Sara- 
toga, Ferndale, MI 48220. 


WANTED: Combination Inventor and 


Inheritor, to inherit my estate. 1-314-435- 
9290. 


NEW IDEA SEARCH being conducted by 
DC based firm. Call APSI, 1-800-942- 8477 
x38. 


LEARN how to offer your invention for 
sale or license, Free booklet outlines proce- 
dures, royalty rates, requirements. Kessler 
Sales Corporation, C-7-FI, Fremont, Ohio 
43420. 


GUARANTEED Idea protection Seles 
patenting, by Government Officials for 
$1.72. Free report send sase to: First Step, 
933 Willis ER NY 11507. 


PATENT YOUR INVENTION YOUR- 
SELF! Details Free! Retired Examiner, 
7400, Washington, DC 20044. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
1-800-225- 5800. 


IDEAS, INVENTIONS, NEW 


PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 
800-288-IDEA, Canada, 1-800-528-6060, 
X831. Or write: 

INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittaburgh, РА 15222 


NEW IDEA? Innovation Center in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit—1-800-628-2828. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3615- 
PS, Woolworth Building, New York, NY 
10007. 


NEEDING Assistance? PATENTVEST- 
MENT ІМТЕНІ 1155 Connecti- 
cut #300 Washington, DC 20036-4306. 


IF you have an invention for sale or 
license, write for free booklet explaining 
how we can help you. Kessler Sales Corp., 
C-7-IW, Fremont, Ohio 43420. 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 


| Research Specialists. 60-15 Woodside Ave- 


nue, Woodside, NY 11377. 


| National Finance, 


| Information. Actual Credit. 
| 0398. 


| ing. BCP-PS4, Р.О. Box 46312, 
О 


JEWELRY 


CLOSEOUT Jewelry. 55e duse (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 


| MA 02174-7199. 


THINK Earrings. J&D Wholesale-P, 774 
North 161st Place, Seattle, WA 98133. 


CARTOONING, SIGN PAINTING 


LEARN Sign lettering video. Detailed 
instructions and  pinstriping booklets. 
$34.95. Video, 513-E. Hawthorne, Fort 
Wayne, IN 46806. 


MAGIC TRICKS 


FREE CATALOG: Ventril uism, Magic, 
Clowning, Puppetry! Supplies, Instruc- 
tion. Entertain Successful ү Profitability! 
Maher, Box 420-PS, Littleton, Colorado 
80160. 


` LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $40,000 "overnight." 
urpose! Free Report. Success Research, 
эх 19739-ЕР, Indianapolis, IN 46219. 


BORROW $500-$40,000! "Over- 
night" On Signature. Keep indefinitely! 
arene. Box 5499-Y, Diamond Bar, CA 
91765. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
485/PSI, Box 3574, Newport Beach, CA 
92663 (714) 122- 9260. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
МЕНЕ PS-4, Box 5399, Torrance, СА 


BORROW %100--%100,000! Fast, Con- 
fidential! Marigold, Вох 2030-РЕ, Richard- 
son, TX 75080. 


BORROW By Mail. Quick, convenient, 
confidential. All Inquiries handled by 
mail. Schomp, 140-PS Hwy 80, Bisbee, AZ 
85603. 


NEED EXTRA CASH? WE'LL CASH 
YOUR POST-DATED CHECK UP TO 
$100.00 1-800-445-0680 


NEED MONEY? Cash, Loans, Govern- 
ment Grants. 99% eligible. Free Book. 
KPA, Box 400-F NM, Jamesport, New York 
11947. 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
чак, Box 3066-P548, Seminole, FL 
34642 


BORROW Any Amount! Get Visa/Mas- 
terCard! Sunrise, Box 42Р, Bethpage, МҮ 
11714-0042. Or (516) 349- 1649, (24 hours! 


MSA! MASTERCARD! Regardless of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800-227-8472, xt 26. 


BORROW $500 - $40,000! "On Si 
ture" Any Purpose! 97% Eligible! s 
Application: National, Box 3789-K, Dow- 
ney, CA 90242. 


BORROW $60,000 "Overnight". Any 
purpose Keep indefinitely! Free details! 

rite: Martin, Box 45-5F Old Westbury, 
NY 11568. 


$100,000 Borrowed. Free Details 
MS 388, Box 2298, Sandusky, OH 


VISA! 
Quick Applications rushed! 
i ох 35726-A, Rich- 


loans! 
mond, VA 23235 


VISA/MASTERCARD! No Credit 
Check!.. PLUS an exciting business oppor. 
tunity! FREE DETAILS. [van Tigges, 1 
Adams, Carroll, LA 51401. 


$75,000 LOANS AVAILABLE! 
se. No Collateral. Free applicat- 
Industry, Box 531, Bronx, NY 


$500 - 
Any pur 
ion. MJ 
10461. 


$5,000 CREDIT ! No Credit Check! Not 
(516) 625- 

LOW INTEREST CREDIT CARDS. No 
Annual Fee. Send $5.00 for Complete List- 
Aancinnati, 
45246. 


guaranteed! | 


MONEYMAKING 
OPPORTUNITIES —— 
GET RICH! Secret law smashes debts— 
brings cash credit! FREE report!! Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


HIGH Profits T-Shirts Caps. Inexpen- 
sive, transfer machines, supplies, Press, 


РО. Box 22809-LLD, Tampa, FL 33623. 


BUMPERSTICKER Printer. Cheap, 
Simple, Portable. Free Details. Bumper, 
РОВ 22791 (LLD, Tampa, FL 33622. 


MAKE MONEY. Five different booklets 
tell how. Free details. Write to: Financial 
Horizons, 225 Michigan N.W, РО. Box 
ps DEPT. PS, Grand Rapids, Michigan 
49501. 


$100,000 Borrowed. Free Details 
MBG-PS 388, Box 2298, Sandusky, OH 
44870. 


NOW SURVIVE HARD TIMES! 
аера hs Write: Peeler, Вох 632P. Bon- 
ham, Texas 75418. 


EXOTIC TROPICAL SEEDS 


WORLD'S MOST UNIQUE MAIL ORDER 


BUSINESS. Sell seeds, and dealerships 
send 22¢ stamp. TROPICALS, 11516 
Pleasant Mdws Dr., Gaithersburg, MD 
20878. 


| VOLUME Free details. Send SASE. Dolton, 


Lockbox 3344-D, Pontiac, Michigan 48059. 


AMERICAS SEVEN GEST HOME 
BUSINESS!!! MAKE MONEY. FREE 
DETAILS. Great Life Company. Valle Real 
Е-10 Dept. #1A Ponce, Р.К. 00731. 


TEENAGERS - ADULTS, OVER 1,000 
MONEYMAKING IDEAS $1.00. Jobs, РО. 
Box 50458. Nora Springs, lowa 50458. 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS $16,040 
$59,230/yr. Now Hiring. Your Area. Call 
805-687-6000 Ext. R-20025 for current 
Federal list. 


REPOSSESSED homes form Gov't from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. H8230. 


$1000. Monthly. Part Time. Must have 
answering machine. 1-416-482-3000 
X909B Days/Evenings/ Weekends. 


FOREIGN PERIODICALS 
WORLDWIDE ENGLISH NEWS- 
PAPERS/MAGAZINES! Sampler: 4/%2 98. 


FREE BROCHURE. MULTINEWSPA- 
PERS, Box DE-34, Dana Point, CA 92629. 


MODELS, SHIPS, CARS, PLANES 


AERODYNAMICS for R/C Pilots send 
$5.00 to Aeroconcepts, 241 Conner Plaza, 
Lewisville, TX 75067. 


SPORTING GOODS 


WORLDS largest selection of black- 


wder guns and accessories. Send $3.00 
or illustrated catalog featuring 7000 
items. Dixie Gun Works, Dept. 14, Union 
City, TN 38261. 


TRY SOMETHING OLD: Ice аре weap- 
ons: Spear, Throwers, Target Spears. Tate 
Einer praca, Box 110755, Aurora, CO 
80011 


'4 IN 1" TAKE-DOWN BLOWGUN| 


1989 Survival -Hunting ' Commando gos 


Е i м, к 
: [sun E Boi 
cem шини сой. A нЕ TT. m en 
нн гінен noble. ы 
кт Can a ИМ ү an SILENT 
таман 
ules impact ils gama, blass 
M P nis. px la Xni uds aimee, thrupng рн! 

д! LL ral V Tl Du 


DO AEE T 


ri 
pe Fer amoulfiage or Black NINJA 
"uis дона теіндгіз аса ее € each gum _ 


m 1988 | 135 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


Product Information 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


401 Power Grooming Tools — Allegretti's Far- 
amount Power Grooming tools are displayed 
in this full-color 12-page catalog: weed and 
grass trimmers, lawn edgers, blower/vacuums, 
and the easy-to-use balanced-design trimmer. 
Free 


402 Gate Operators А full-color brochure 
shows front-entry gates with electronic oper- 
ators and includes photos and installation in- 
structions for the Solarpac Model EMO solar- 
powered radio-controlled swing-gate operator, 
manufactured by Bomar Corp. $1 


403 Custom Houses This brochure from 
The Building Institute explains how you can 
save up to 30 percent with a custom-built 
house. It also lists 215 top manufacturers of 
custom-built houses, many of which will make 
all the parts for a house from your plans. $1 


404 Redwood Decks Design and build а 
redwood deck for luxury outdoor living. The 
California Redwood Assn. has a modular kit 
with a 20-page instruction manual, materi- 
als list, working drawings, and punch-out deck 
shapes for planning. $5 


405 High-Tech Newsletter Join professors, 
engineers, and other professionals with the 
Casiolink, Casio's high-tech newsletter. The 
latest developments in electronic products are 
discussed and useful applications from news- 
letter readers are shared. $2 


406 Traffic Radar Information from Cin- 
cinnati Microwave explains the principles be- 
hind traffic radar, including limitations that 
can result in incorrect speed readings. The 
literature also details the Escort and Pass- 
port radar detectors. Free 


407 Summer in Colorado Send for Colo- 
rados Summer Vacation Planning Kit, pre- 
pared by the Colorado Tourism Board. The kit 
includes all the information you need to enjoy 
Colorado's beautiful scenery, exciting activi- 
ties, cultural happenings, and night life. Free 


408 Wood Finishes Deft’s 24-page full- 
color booklet contains tips for better results 
when wood staining and finishing, including 
how to prevent wood from yellowing, how to 
apply a bar-top finish in one day, and how to 
apply water-cleanup stains and finishes. 506 


409 Riding Mowers Dixon Industries’ ZTR 
line, the mowers “built for lawns, not just for 
grass," is the subject of this color brochure. 
Dixon’s zero-turning-radius mowers are all 
hand operated, with no clutching or shifting. 
Free 


410 Two-Story Homes Ноте Planner's 
288-page illustrated book contains 360 two- 
story designs—including gambrels, saltboxes, 
mansards, Tudors, Georgians, colonial farm- 
houses, and contemporaries. There are homes 
for every budget. $6.95 


411 Ceiling Fans Hunter Fan Co.'s 32- 
page full-color booklet explains what you 
should know before buying a ceiling fan. The 
booklet also describes Hunter motors, blades, 
finishes, and special features on fans. Free 


412 Unusual items The Things You Never 
Knew Existed catalog from Johnson Smith Co. 
contains over 1,800 hard-to-find novelties, 
hobby and sports equipment, scientific and 
electronic items, and fun-maker and gag 
gifts. Free 

413 Camper's Guide А 160-page direc- 
tory from Kampgrounds of America lists KOA 
North American campgrounds. No camping 
enthusiast should be without it. The guide 
includes full-page full-color travel maps. $2 


414 Portable Air Conditioners Мірроп- 
denso Co. Ltd. has four models of MovinCool 
portables to choose from for custom-tailored 
air conditioning for as little as eight cents 
per hour. The fully self-contained spot air con- 
ditioners are perfect for cooling personnel, as 
well as heat-sensitive equipment and produc- 
tion processes in the plant or office. Free 


415 North Carolina Vacation This travel 
package prepared for you by the North Caro- 


lina Division of Travel and Tourism provides ` 


useful information on where to go, where to 
stay, and what to do on a vacation in beauti- 
ful North Carolina. Free 


416 Steel-Framed Homes Discover how 
to build a safe durable house more econom- 
ically. This brochure from Paragon Steel Struc- 
ture outlines the features and benefits of 
building with steel. Also included in the bro- 
chure are renderings and floor plans of Para- 
gon's basic models of houses. $1 


417 Drip Watering Learn more about drip 
watering with Raindrip’s homeowner pam- 
phlet. Planning, installation, operation, and 
maintenance are discussed in 46 easy-to-read 
pages. A rebate coupon redeemable for up to 
$5 is included. $1 


418 Solar Power Reduce your utility bills 
with up-to-the-minute technology. Solar Elec- 
tric offers the “cutting edge" of photovoltaic 
products and power systems for boats, RVs, 
radios, and homes, all developed with sav- 
ings in mind. The Energy Independence cat- 
alog is great for do-it-yourselfers, inventors, 
and those who are interested in the latest in 
solar technology. $2 


419 South Carolina Vacation Guide — South 
Carolina Parks, Recreation, and Tourism offers 
72 full-color pages of uncrowded beaches, 


. championship golf courses, historic cities, 


and graceful plantations, plus great dining 
spots and bountiful shopping. Free 


420 Vacation in Virginia For lovers of 
beaches, mountains, and history, the Virginia 
Division of Tourism has prepared a 104-page 
full-color vacation planning guide. Everything 
to do in Virginia's diverse areas—from the ma- 
jestic mountain regions to the bustling urban 
centers and glistening sandy beaches—is 
here. Free 


POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 
Note: POPULAR SCIENCE Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge (any 


number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 
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Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
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TOYOTA 4x4 V6 


wi GET ITALL. 


. NEW V6 POWER. 
TOYOTA QUALITY. 


The new Toyota V6: the most advanced V6 in any compact | 
4x4. At 145 horsepower and 180 ft-lbs of torque, the 
Toyota V6 4x4 makes you king of the mountain. Now 
available in every Toyota 4x4 Truck, from Standard Bed 
to Xtracab SR5 to 4Runner, the new V6 has instant 
response, smooth acceleration, and excellent power 
at low rpm. V6 power plus Ні-Тгас independent front 

suspension lets you take on the meanest real estate. | 

Toyota quality has made Toyota the most reliable | compact 4x4 in the country" Now 

compact 4x4 sold in the U.S” and the best-selling | you can have it with V6 power. 
Why settle for anything less? 


3.0-LITER, 145-HP ENGINE 
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[his cigarette is 


ar more flavorful 
than this ad. 


Rather than filling this page with tasty pictures, 
we present you with some interesting food for thought. Because 
of Enriched Flavor,” Merit gives you all the smooth, satisfying taste you want 
in a cigarette, yet has even less tar than other leading lights. 
Now isn't that an appetizing idea? 


Enriched Flavor; low tar. | A solution with Merit. 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


© Philip Morris Inc. 1988 


Kings: 8 mg "tar, 0.6 mg nicotine av. per cigarette by ЕТС method. 


